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t PSYCHOLOGY. 

By James McCosii, U.I),. LL.l-)., president of Princeton College. 
1,— The Co(tnitiYe Powers. II.— The Motive Poww*. 3 vol*., 
tainu. each 4'-50. 
Tlir tiiM vdIimiic aintalni an analjrsia of \\\% operniiOMi of the senses, 
atid of iheir rcUtion to the intellectual pfoce«««i. and devolo ct^niidet- 
I altle spate lo a dUcu&sion of gen»-iicii:enlion. from the phyninlos^cal 
^^^«{(te, acmmpanierl by approifn4»teait«. The second vtJumc- raniinue* 
^^B the tabiecl with a ilntctitaion of ibc power of tlie Conscience. Emoiiunt. 
^ and Will. 

I Profeuor William De W. Hyde, of Rowdoin College.—" Thb Book 

' iswrillen in a clear inA umple stjFle; ilbtcathes a kireei and winnin}; 
tpirit ; and it 'a, init{>tred by a nol)Ie purpoae. In these respects it is a 
I tnoilel of what a lexl-hook should be.'' 

H ELEMENTS OF PHYSIOLOGICAL PSYCHOLOGY. 

^B By GxoegkT. Laud, D.D., Prufesw>r of Menial and M^.ial Philosophy 
^H in Yale Univcnity. With Numerou& liluMrations. Svu, I4.50. 

^f Prof. Wli.t.tAH James, in The A'atien. — ''His enidition aod bit 
■ broad 'minded net* are on a par with each other ; and hra volamc mil 
probably (or many year* lo come, be the standard work of reference on 
' ihc subject," 

AN OUTLINE STUDY OF MAN. 
^ OR, THE BODY AND MIND IN ONE SYSTEM. By Maek 

^m IIOFKINS. D.D., LL.I).. Late Preiidenl of Williams College. 

^V With lllBslraiivc diagrams. Rrvittd EJititm. tsmo, $1.75. 

ThU work is on an entirely ntw plan. It pfesetiti man in his unity. 

I and his several faculties and iheir retatlonH are so presented 10 the rye 

^K tn illucirative diagrBtn<i as to he readily apprehended. 

^H lien. A. C. AitNSTROKG. Principle of Hampion Institate.^-" Forover 

^^ ten yenis I have made it a leit-hnok in the «ntor class of this school. 

It ii, I think, the [;rcaiei>t and most useful of the booki of the grealrsl 

of our American educators, and !» de%lined lo do a great work in foim- 

ing not only the ideas but the chaiacier of youth ererywhete." 
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[^m of the author's "Human Intellect, " contain- 
-T-w for uic in the cUss-room, and hai h«n JD- 
Vale, Dsitmouth, Bowdoin, Obcrlin, Batea, 
- iiih Colleg«a ; Wcslcyan, Ohio. L<>higli, and 
Wooilcr Univ«(>tu«h. uui many other coltegei. acadcwiva. ■ornuU, awA 
high schooN. 

ELEMENTS OF MORAL SCIENCE. 
THEORETICAL AND PRACTICAL. By Nuah PoRTEE. D.D;, 
I.L.D. 8vo, $3 00. 

This treatise li intended primarily forihe use of college and universlljr 
students, and u prepared with especial reference lo the dats-room. 

George S, Morris. Univ. of Michigan. — " I have read the work 
with great inlere&t, and paiu of It with enthusiasm. It is a nut inprore- 
ment on any of the current leit-hooks ol Ethics." 

JUUUS II. Sbblye, President Araherii College, — " Lilie all the writ- 
ings of its di&liiicui&hcd author it is copious and clear, with anpJe 
scholarship and remarkable inflight, and 1 am sure that all teachers of 
Moral Science will 5nd it a valuable aid In ihcir instructions." 

THE LAW OF LOVE, AND LOVE AS A LAW. 
OR, CHKI.STIAN ETHICS. By -Mark Hopkins, D.D.. LL,&, 
Late Pretideot of WilltBtnt College, ismo, |t.7J. 
This is designed to follow thcaulhoT't " Outline Study of Man." As 
its lilje indicates, It Ikcntirely an exnosition of the cardinal precept of- 
Clirislion pliilosopby in harmuny with nature and on the basis of reason . 
Like the treatise on menial philQso|ihy, it is adapted with unusual skill 
to educational uses/ It appear* in a new edition, which has been in 
part rewritten in order lo bring it into cloMr relation to hl> " Outline 
Study of Man," of which work it is really a contintuUion. 
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The CENTL-RV MaCAZINK ha? dont an excclleiil thing in print- 
ing two diverse views of manual trainiiig side by side in its January 
issue. The expression of Ihe two views is typical of the discussions 
now 30 prominent on this subject, and iilustratcs excellently why the 
movement in (avorof manual training is so strong, and why the oppo- 
sition to it is so weak. Supcrintentlcnt MacAlistcr of Philadelphia 
states succinctly just what is being done in thai cily in tlie line of man- 
ual (raining. This summary is clear and comprehensive; his own 
approval of it, based on experience, is unqualified ; and he tells us 
thai manual training has won the confidence of the community. 
Superintendent Dutton of Ne^^■ Haven follows with a brief state- 
ment of the work in his city, and states that "the cfTccl of these 
several forms of induf^trial effort upon teaching generally is good." 
Bothof these gL-ntlcHieii de^l with facts with wliich they are per- 
fectly familiar, and their favorable judgment upon manual training, 
while unqualified, is carefully and thoughtfully expressed. The 
gentleman who opposes manual training is Superintendent Marble 
of Worcester, Mass. His argumcm, if such it can be called, is an 
hysterk&l juggling, with more or less crude theories, and not a 
single fact is cited throughout his paper. An appro.och to a fact is 
the statement that a phase of manual training was tried fifty years 
ago, and proved a dead failure. This, however, is not true ; nor, if 
it were, would it prove what Mr. Marhle thinks it does. Manual 
training, as now comprehended and expounded, is not more than a 
dozen years old at most, and the most cursory knowledge of educa- 
tional history should have acquainted Mr. Marble with this fact. 
The same writer talks about " the protcsiations of those self-con- 
stituted philanthropists," "the overthrow or subversion of the pub- 
lic school," " that virile quality of thought and mental power which 
it is the province of education to beget," " the materialistic tendency 
of manual training," and so on. and succeeds in demonstrating only 
that he is in absolilte ignorance of what manual training is. and of 
what it is intended to accomplish. When we read a paper such as 
this, coming from a professed educator, it is the more easy lo un- 
derstand and to condone the crude speculations and outr^eous 
theories concerning education that so often emanate from persons 
in no way connected with the school system of the country. 



FERDINAND VANDEVEER HAYUEN. 

Prof. Ferdinand Vandeveer Havden, M.D., Ph.D.. LL.D.. 
who died in Philadelphia on the morning of Dec. 33, was bom in 
Westlield, Mass,, Sept. 7. 1829. Early in life he went to Ohio. In 
1850 he was graduated from Oberlin College, and soon afterward 
read medicine at Albany. N.V.. receiving his degree from the Al- 
bany Medical College in 1853. He did not begin the practice of 
medicine, but in the spring of the year of his graduation was sent 
by Prof. James Hall of Albany, with Mr. F. B. Meek, lo visit the 
Bad Lands of White River, to make collections of the cretaceous 
and tertiary fossils of that region. This was the beginning of his 
explorations of the West, which continued with little interruption 
for more than thirty years. 

In the spring of 1854, Dr. Haydcn returned to the Upper Mis- 



souri region, and spent two years in exploring it. mainly at his own 
expense, although he was aided a portion of the time by gentlemen 
connected with the American Fur Company. During these two 
years he traversed tlie Missouri River to Fort Benton, and Ihe 
Vellowslone to the mouth of the Kig Horn River, and explored 
considerable portions of the Bad Lands of White River and other 1 
districts not immediately bordering upon the Missouri. The largfll 
collections of fossils he made, were given panly to the Academy of 
Sciences in St. Louis, and iiartly to the Academy of Natural 
Sciences of Philadelphia. 

As one of the members of the Geological Survey has recently 
9.-iid, these collections furnished the d.ila for protilable scientific in- 
vestigation ; and the researches then bcgim mark the commence- 
ment of the epoch of true geologic investigation of our Great West. 
These collections attracted the attention of the officers of the 
Smithsonian Institution ; and in February, 1856, Dr. Hayden was 
employetl by Lieut. G. K. Warren, of the United States Topo- 
graphical Engineers, to make a report upon the region he had ex- 
plored ; so thai the results of his labors during the three prcvioua 
years were utilized by the government. This report was made in 
March of the same year, and in May following he was appointed 
geologist on the staff of Lieutenant Warren, who was then engaged 
in making a reconnaissance of the Nonh-west. He continued in 
this position until 1859, when he was ap[x>inte<l naturalist and sur- 
geon lo the expedition for the exploration of the Ycllawslone and 
Missouri Rivers, by Capt. William F. Raynolds of the Corps of 
Engineers of the United Stales Army, with whom he remained 
until 1863. The results of his work while with Lieutenant Warren 
were published in a preliminary report of the War Department, and 
in several articles in the ' Proceedings of the Academy of Natural 
Sciences of Philadelphia for the Years 1857 and 1858." and more 
fully in a memoir on the geology and natural history of the Upper 
Missouri, published in the 'Transaciionsof the American Philosoph- 
ical Society,' Philadelphia, t862. This p.iper also included chap- 
ters on the mammals, birds, reptiles, fishes, and recent mollusca of 
the region in which his geological investigations were carried on. 
During this time also he found lime to make notes upon the lan- 
gu-iges and customs of the Indian tribes with which he came in 
contact. These notes were embodied in "Contributions to the 
Ethnography ami Philolog>' of the Indian Tribes of the Missouri 
River.' published in the ' Transactions of the American Philosophi- 
cal Society,' PhiLidelpliia, 1862; in a 'Sketch of the M.indan In- 
dians, with some Obsen'alions illustrating the Grammatical Struc- 
ture of their Language,' published in the Atmrican Journal 0/ 
Science in 1863 : and in * Brief Notes on the Pawnee. Winnebago, 
and Omaha Languages," published in the " Proceedings of the 
American Philosophical Society,' Philadelphia, [869. 

In May, 1863, Dr. Hayden was appointed acting-assist.int sur- 
geon of volunteers by the surgeon -}^eneral of the United States 
Kcaif, and was sent to Sattcrlcc Hospit.^l in Philadelphia. He was 
confirmed by the United States .Senate as .-assistant -surgeon and 
full surgeon of volunteers on the same day (Feb. 19. 1863), and 
sent to Beaufort, S.C., as chief medical oflicer, where he re- 
mained for one year, when he was ordered to Washington asassist- 
ant medical inspector of the Department of Washington. On the 
I9lh of February. 1864. he was sent to Winchester. Va.. as chief 
medical otTicer of the army in the Shcnand-jah valley. Here he re- 
mained until May. 1865, when he resigned, and was brevetled lieu- 
tenant-colonel for mentorious services during the war. During the 
remainder of the year 1865 he was employed in work at the Smith- 
sonian Institution. It was during this year thai he was elected 
professor of geology. and mineralogy in the University of Penn- 
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sylvania, — a position he held until 1872, when the increased exec- 
utive duties in connection with the Geological Survey of the Terri- 
tories induced him to resign. 

In the summer of 1866 he undertook another expedition to the 
Bad Lands of Dakota, under the auspices of the Academy of Nat- 
ural Sciences of Philadelphia, for the purpose of clearing up some 
doubtful points in the geology of that region, and returned with 
large and valuable collections of vertebrate fossils, which were de- 
scribed in a memoir published by the Academy of Natural Sciences 
of Philadelphia in 1869. From 1867 to 1879 the history of Dr. 
Hayden is the history of the United States Geological Survey of 
the Territories, of which he was geologist-in-charge, and to the 
success of which he devoted all his energies during the twelve 
years of its existence. In this time more than fifty volumes, to- 
gether with numerous maps, were issued under his supervision. 
One of the results of his surveys, and the one in which he probably 
took the greatest interest, was the setting-aside by Congress of the 
Yellowstone National Park. The idea of reserving this region as 
a park or pleasure-ground for the people originated with Dr. Hay- 
den, and the law setting it apart was prepared under his direction. 
The work of the Geological Survey of the Territories had its con- 
summation in the Atlas of Colorado, which increased greatly our 
knowledge of one of the most interesting portions of the Great 
West. In 1879, after the disbanding of the Survey of the Terri- 
tories, Dr. Hayden received an appointment as geologist on the 
newly organized United States Geological Survey. For about three 
years he was occupied in the completing of the business of the 
Geological and Geographical Survey of the Territories, and the 
preparation of the final results of that survey. His health had al- 
ready begun to fail, but early in 1883 he asked to be relieved from 
the supervision of the printing of the reports, and during the three 
following seasons he undertook field-work in Montana. By the 
latter part of the year 1886 his health had become so poor that he 
was confined most of the time to his bed. He then resigned his 
position as geologist, closing an honorable connection with the 
government that included twenty-eight years of actual service as 
naturalist, surgeon, and geologist. To the general interest in sci- 
ence excited by the enthusiastic labors of Dr. Hayden, in his geo- 
logic explorations, is due in a great degree the existence and con- 
tinuance of the present United States Geological Survey. 

In 1876 the degree of LL.D. was conferred upon him by the 
University of Rochester, and in June, 1886, the same degree was 
conferred upon him by the University of Pennsylvania. Dr. Hayden 
was a member of the National Academy of Sciences and of many 
other societies scattered throughout the country. He was also 
honorary and corresponding member of a large number of foreign 
societies. 

As to Dr. Hayden's personal character, those who were person- 
ally associated with him know best how genial he was, and how 
sincere and enthusiastic his desire to forward the cause of science. 
Although impulsive at times, he was generous to a fault. His 
subordinates all knew that each one stood upon his own merits, 
and that due credit would be awarded his successful efforts. The 
same spirit actuated him in respect to those not immediately con- 
nected with him. His views are expressed as follows in one of his 
earliest reports, when speaking of those who had preceded him : 
" Any man who regards the permanency or endurance of his own 
reputation will not ignore any of these frontier men who made their 
early explorations under circumstances of great danger and hard- 
ship." 

His ideas were broad and liberal. He aimed to make a thorough 
astronomical, topographical, geological, and botanical survey of the 
Great West, with a view to the development of its mining and agri- 
cultural resources. The greater part of his work for the govern- 
ment and for science was a labor of love. 



SCARLET-FEVER REPORT.'— II. 

Dr. R. G. Eccles of Brooklyn, N.Y., does not believe that 
scarlet-fever ever arises except from a pre-existent case, and says, 
"The following from Dr. H. B. Baker of Lansing, Mich., will 
help to explain some possible cases of so-called de novo origin : 

I Continued from Stitnc* of Dec. 16(1887. 



'The Michigan State Board of Health has received information 
from Dr. Sifton, health-officer of Sutton's Bay Township, which 
illustrates in a striking way how this country gets contagious diseases 
from the old countries. Oct. 2, 1887, a family arrived in Sutton's 
Bay, Leelanaw County, direct from Norway. The family came over 
in the steamship "Ohio," of the Inman line, reaching New York, 
Sept. 30. Scarlet-fever was on board the steamer during the pas- 
sage, one child dying before the landing, and " several more were 
sick in the same way." One child of this family was taken sick with 
scarlet-fever the day after reaching New York. The family, how- 
ever, proceeded over the New York Central and the Lake Shore 
and Michigan Southern, to Michigan ; then over the Detroit, Grand 
Haven, and Milwaukee, and the Grand Rapids and Indiana, to 
Traverse City ; then to Sutton's Bay. Another child of the family 
has since come down with the disease. The family had a certifi- 
cate, signed by the surgeon of the steamer, that they had been pro- 
tected by vaccination against small-pox : so they passed without 
detention the quarantine authorities at the port of New York, after 
they had been exposed to a contagious disease which causes more 
deaths by far in this country than small-pox causes.' " He gives 
the following as an instance of the communicability of scarlet-fever 
which came under his own observation : " Arthur G., aged eight, 
came from the country to his Brooklyn home in sound health. A 
case of scarlet-fever (convalescent) being in the house upon his 
arrival, he was within twenty-four hours removed to other quarters, 
where there were no children and no disease. In a few days he 
had a severe attack. By perfect isolation no new cases occurred. 
Many such instances of short contact giving the disease have conK 
under my observation. The best illustration my experience affords 
occurred during a visit I made to Wyandotte, Kan., in the winter 
of 1883. Mrs. S. had been visiting relatives in a distant State. In 
one family she called upon, they had scarlet-fever. The children 
were not with her. On her return home in a few days, a daughter, 
aged seven, was taken sick with what proved to l>e scarlet-fever. 
At this time there was not a case but itself in the town, nor had 
there been for many months. In their trouble, neighbors called, 
and within two weeks there were ten or more cases. A relative 
who helped them in the care of the child had three cases in his own 
family, he proving to be one of the victims. Two customers of 
his who were waited upon by him while indisposed, but not con- 
fined to bed, had each cases among their children after the exposure. 
No other source of contagion was possible. It must here have been 
carried in the clothing. Mrs. H. (my wife's mother), living in the 
country, visited a neighbor some miles distant, where a child was sick 
with scarlet-fever. A few days after the visit, her own son, aged four, 
who had not been exposed, was taken sick of this disease and died. 
There was no possible way of carrying the contagion other than 
upon the mother's clothes. Boards of health should require alt 
cases to be reported to them by district sanitary inspectors, aided by 
physicians, the police, and the public. Theirduties should be the fer- 
reting-out of every case of contagious disease. To-day the position 
of inspector is a sinecure. Those holding such positions are well 
paid for doing almost nothing. Nearly half the cases of contagious 
diseases that occur, physicians do not see, nor even hear of, until 
some dangerous complication arises to give alarm. If they pursue 
a mild course, they are not heard of by the board of heahh, and the 
public schools and public conveyances scatter their virus broadcast. 
Conscientious physicians, too, are put at a disadvantage by their un- 
scrupulous competitors for public favor. The doctor who is known 
to faithfully report every case loses his practice. People are afraid 
to call him, because he interferes with the progress of the children 
at school, and often cuts off their source of livelihood, where they 
cany on some industry at home. Very many physicians have boasted 
to me that they never report such cases unless they become so 
serious that they are likely to lose them. Nor can any law compel 
them to do so, as it is easy to introduce the claim that they had 
not made out a positive diagnosis. Let the inspectors, who are in- 
dependent of the patients' friends, discover and report them, using 
all possible means as assistance." 

In reference to a plan for preventing the spread of the fever. Dr. 
Eccles says, " The evidence we have, indicates that the germs or 
spores float as impalpable dust in the air. It is found by experi- 
ment that wet gauze, by evaporation, is colder than surrounding 
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air. Dust b attracted from warm air to a cold boUy. If that body 
is wet, it .Ttlheres. By canopies of mosquito-netting over the sick- 
bed, kept wet with bichlorid<;-of-mcrcury solution containing' gly- 
cerine, no dust can pass through the meshes in either direction. 
The cooled threads attract across the narrow space of the mesh all 
dust that reaches there. The glycerine and water fix it, and the 
corrosive sublimate sterilises it. To keep up the application, two 
layers of netting arc required, — one fixed, the other removable. 
The outer removable one can at stated times be wrung out of a 
fresh solution, and put back again. Overlapping folds can allow 
the passage of food, medicine, etc., to the patient. This provides 
perfect isolation even in .1 room occupied by others." 

R. Harvey Reed, M.D.. Mansficlil, O.. sccreury State Sanitary 
Association, has knuwn cases where old rags taken and sold from 
scarlet-fever cases have been used by wipers, and they in turn have 
communicated the disease to their families. He could give many 
others if it were necess.iry, but this fact has long since been estab- 
lished. 

D. S. Kellogg, M.D., Plaltsburgh, N.Y.. believes that the disease 
may arise de nm^o, and bases his belief on the ground that he has 
had cases which he cannot reasanably determine, after careful in- 
vestigation, origin.iied from any previously existing r^ase. He says, 
" I believe scarlct-fcvcr to be communicable, yci last spring my belief 
recavcd a severe blow. My little boy, aged six. was scverdy 
sick with this disease, My baby, aged three, slept across the hall ; 
and my son, aged eight, slept down stairs. The sick boy was kept 
in a room by himself. Yet his mother and I were constantly going 
from the sick one to the well ones, and not dthtr one of them took 
the di&case. The sick boy ' peeled ' so thoroughly that the sheets 
had to be shaken tn order to get rid of the fine flakes trf skin. He 
had many toys thai he played with after convalescence set in. [ 
dttnnfectcd the room in about six weeks from the beginning of his 
sickness, and the toys. He and the two other children have played 
with these toys ever since, have slept in the room for a number of 
months, and have not had any further scarlet -fever." He docs not 
believe that any thing can be done by the use of remedies to prevent 
well persons from contracting the fever. He believirs that if a person 
has been exposed to scarlet-fever, the better his physical condition. 
the better is he able to endure the disease. There are many inslances 
that would make this not seem true. 

T.D. Crothers, M.D., Hartford, Conn., .says, " In 1868 I traced 
in an epidemic twenty-one cases to contagion clearly. The com- 
municability was by contact in moat cases ; in others it was through 
the near .-u&ociation. In two instances a linen picture-book was 
the medium of communication of the poison. In several cases it 
was taken by the clothing of persons who had been nursing such 
cases. Clothing has retained this infection several weeks when 
confined in a trunk. Many cases have occurred in a community, 
and been confined to a single case by means of isolation, quaran- 
tine, disinfection, and extreme cleanliness." 

William II. Brewer, professor in Sheffield Scientific School of 
Yale University, New Haven. Conn., in reply to the question whether 
scarlet-fever ever arises de novo. says. " There arc insufficient 
data for a positive belief. From the L'vi<lence. however, that we 
have, [ say no. until better evidence is brought forward that it 
docs arise df novo. Quarantine the CAses if public opinion will 
justify: H not, then the (irst duty of the board is to educate the 
public as to the facts and the dangers. So soon as the public is 
ready for it, scarlet-fever will be nmrc rare than the snull-pox. 
But before this can be brought about, there must be a strong public 
feeling that it is a controllable di^e^ise." 

W. C. Van Bibber. M.D., Baltimore, Md.. thinks that boards of 
health should endeavor to change the non-sanitary condition of 
neighborhoods and places ; for. although scarlet-fever may not now 
be fairly numbered among the filth-diseases, yet cleaning and sani- 
tary laws may do good on general principles- Cleaning, segrega- 
tion, and belladonna internally, ventilation, and increased vigor by 
increasing the vigor of individuals, should be employed. He 
says, "I attended Christ Chtirch Charity School, Baltimore, for 
thirty-six years. The means above mentioned were used where a 
case of scarlet-fever occurred. The school consisted of thirty-two 
children. In thirty-six years there was but one death. The dis- 
ease appeared in the school more than twenty times, and was al- 



ways kept confined to but few children hy means of these precau- 
tions. By personal hygiene, continued lite in open air, the use of 
bcUadonna internally to those exposed, and rubbing the diseased 
body with disinfcctanLs, much may be done to prevent the spread 
of the disease. 1 combine in an oil embrocation (thymol, anlse-oil) 
carbolic and salicylic acids, and camphor. 



DO FORESTS INFLUENCE RAINFALL? 

It is very generally hchcvcd that the culture of forests induces an 
increase in rainfall, and that their destruction diminishes it. A 
satisfactory explanation o( this supposed phenomenon has never,as 
iwc .15 [ am aware, been offered ; and the only tangible support for 
the theory appears to consist in a few observations of rainfall in 
limited areas in central Kurope. made before and after reforesting. 
It seems desirable that the question should be tested by all the evi- 
dence at hand, and the theory established or disproved hy the 
facts. We have in this country the material for testing both 
phases of the theory upon a lai^e scale and in an exhaustive man- 
ner. 

The prairie region, including Iowa, northern Missouri, southern 
Minnesota, most of Illinois, and a small part of Indiana, has, during 
the past thirty years, undergone a great change with respect to its 
vegetation. This great area of over 100,000 square miles, was. 
when settlement commenced, mainly gr.iis-covered. It contained 
no forests. Belts of trees wen; found along the water-courses. 
upon the slopes of river-blufTs, and here and there upon the slight 
elevations. But man has encouraged the growth of trees, and the 
area of arborescent vegetation has been greatly increased. It is an 
example of reforesting upon an immense scale, unequalled else- 
where upon the globe. Has the rainfall correspondingly In- 
creased ? 

The early settlers in Ohio found it mainly a forcsl-covercd 
region. It has been remorselessly cleared. This area of 40,000 
square miles does not contain to-day a tithe of the limber-land 
that it contained fifty years ago. Has the rainfall diminished ? 

The States of Massachusetts, Rhode Island, and Contteclicut. 
with adjacent parts of New York, New Hampshire, and Maine, — 
an area of perhaps 35,000 square miles. — were, when Europeans 
entered them, densely covered with forests. In time these were al- 
most entirely cleared away. In recent years, however,a change in the 
occupations of the people of this densely settled region, in virtue of 
which the farms arc being abandoned, while the inhabitants are 
becoming mitssed in the cities, has allowed an enormous increase 
in the wooded area of these States. To-day at least half this area 
U again covered with woods. 

If this theory be correct, the rainfall in this region should have 
diminished from the colonial times down to, say. 18601 while since 
that date it should have been un the increase. Are these the 
facts ? 

We have here three areas of considerable magnitude, in which 
radical changes in the forest-covering have been made during the 
present century. Fortunately, also, we hare ample records of the 
rainfall during these periods. 

First, however, a word as to the character of the rainfall. Of all 
current mcteo rologic.il ptienomena, rainfall is the most irregular, 
both ,15 to time and place. The rainfall of one yctir may be double 
or treble that of the year before or the year following. At any one 
station these fluctuations are ordinarily so great as to thoroughly 
mask any secular change. It may vxrj greatly from place to place, 
even though the distance be small, while the change of tlte locition 
of a gauge from Ihe ground to the top of a house m.iy make it give 
very different indications. For these reasons it is apparent that 
reliable results, in regard to a general increase or decrease of rain- 
fall, arc to be obtained only by combining a large number of obser- 
vations scattered over many years and over the greatest possible 
variety of conditions. It is a very cisy matter to so select stations, 
and years of observation, as to obtain any pre-arranged result. 

If there has taken place a change in the amount of rainfall in 
any or all of these regions, it must, in the nature of things, have 
been a progressive one, however disguised by sporadic fluctuations. 
Moreover, if this Increase or decrease in rainfall produces the re- 
sults claimed for it, making a desert fruitful, or the reverse, it must 
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be of considerable magnitude, sufficient to be expressed in inches, 
annually. 

Id the prairie re^on I find twenty-four stations at which extended 
series of nunfall measurements have been made. None which have 
been used are less than ten years in duration, and they range thence 
up to forty years. The sum of all these series is four hundred and 
t¥renty-eight years. Each of these series was divided into two 
equal parts, and the total rainfall of each half obtained. On the 
theory of a progressive increase, the sum of the second half of the 
series should be greater than that of the first half. The following 
table exhibits the result. The first column gives the names of the 
stations ; the second, the length of the series ; the third, the total 
rainfall in the first half of each series ; the fourth, the same for the 
second half ; and the fifth column, the differences between them, an 
increase having the plus-sign, a decrease the minus-sign. 

Prairie Region. 



Station!. 



Chicago 

Atheiu 

AuciuU 

Xtabob. 

GalciburK. . . . 
IIUKhoter. . . 

Harengo 

OtUm 

Peoria 

Riley 

Sandwich..... 
Winnebaco... 

Wyauet 

Springfield... 

Dubuque 

OmahA. ...... 

LcAvenworth , 
Davenport . . 
LaCroue ... 
Milwaukee... 
Brooksidc . . . 
FonMadiaon 
Iowa City .. 
Uuacfttine... 



Yeaks. 



16 
t8 
10 
lo 
18 
16 
14 
18 
'4 



30 
t8 
16 

18 

31 

M 
40 
ID 

■6 

M 
tS 



AccKBGATC Rain FALL, 



lat half. Ml half. 



348 
33a 

3S» 
aai 
■75 
335 
3H 
a66 
3aa 
a«9 
3"3 
xji 

195 
704 
a93 
935 

3«T 
463 
418 
61 r 
33a 
S69 
306 
414 



430 
3» 

34' 
i8« 
158 
335 
•69 
«3S 
196 
•37 
U» 
'39 
igi 
763 
317 
318 
363 
406 
41a 
657 
350 

437 
aS3 
369 



DlPTBKKNCBS. 



—33 
— II 

— 3S 
—17 
— 10 
-85 

— 3> 
— a« 
—33 

— «i 
— 3» 

—4 
+S9 
+«4 
+83 

—4 
—57 

— « 
+46 
+18 

— 113 
— *4 

—45 



The results, as will be seen, have a wide range, some stations 
showing an increase, while much the larger number show a de- 
crease. Now, although these series overlap one another in all sorts 
of ways, and do not necessarily refer to the same years, still, under 
the theory of a progressive change, they may be combined directly 
without involving error. We may add up columns i and 2 and 
strike a balance, and this balance shows a greater rainfall in the 
first period by 343 inches. Dividing this by the numberof years in 
the period, 217, it is discovered that on an average each station re- 
ceived per year 1.58 inches more rain during the 6rst period than 
during the second : in other words, instead of an increase of rain- 
fall being produced by the increase of arborescent vegetation, there 
has occurred, from some cause, an actual diminution. 1 should be 
very slow to argue from this a deleterious action flowing from the 
increase of forests, but it seems to militate very strongly against a 
favorable action upon rainfall. 

In Ohio the contrary result is to be sought ; viz., a decrease in 
rainfall owing to the destruction of forests. In this State I 6nd 
twelve stations, with series ranging from ten to forty-eight years 
each, and an aggregate of two hundred and ninety-four years. The 



observations have been treated as were those in the prairie region, 
with results as given in the following table : — 

Ohio. 



Statioms. 



CincinnatL .... 

Clereland 

CoUegeHill... 

Hilltboro' 

Hiidaoo 

Kellcy'a Itland 

Marietta 

Porttmouth . . . 
SteubenTille... 

Toledo 

Urbana 

Watenrille 



Ybaw. 



4« 

b8 

■4 
16 



48 

a6 

40 

aa 
iB 
'4 



Amhwgats Raikpall. 



Ht half. 3d half. 



1044 
S13 
339 
399 
303 
166 

1005 
475 
807 
4ta 

333 

37s 



96s 

319 
307 
941 
'59 
1933 
547 
836 

364 
333 
■4S 



DirnaaNCBa. 



—79 
+.8 
— 10 
— aa 
+38 
—7 

+38 

47» 
+«9 
-48 

— »0 
—30 



It will be seen that in this case the total rainfall of the first half 
of the series is slightly greater than that of the second half, the 
difference being 31 inches, which, divided by the number of years 
in the first half of the series, shows, that, along with the clearing of 
the forests, the rainfall has diminished a trifling amount, being 0.21 
of an inch less in each year of the second period than the first. It 
is, of course, unnecessary to add that this change is too small to 
have any meaning. 

In the third area, that of southern New En^and, there is to be 
expected a diminution of the rainfall, consequent upon deforesting, 
which was in progress down to, say, i860, and, in more recent 
times, an increase due to reforesting. Prior to i860, I have eigh- 
teen series, ranging in length from ten to forty-six years, with an 
aggregate of four hundred years. Treated as before, the results 
shown in the following table are obtained. Summed up, they show 
that the aggregate rainfall in the second period was greater by 579 
inches, or 2.9 inches in each year of the period. Deforesting, in 
this case, seems to be accompanied by a decided increase in rain- 
fall. 

New Englmnd. 



Stations, 



Amhent 

New Haren . 
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Gardiner 



YlAKS. 



"* 



34 

ao 



aS 
96 
>6 



30 



ACGKBGATB RAINyALL. 



lat half. 3d half. 



SD6 

4S« 
689 

435 

367 
403 
978 

33" 

435 

»94 
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958 
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■4« 
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+T 
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+88 
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+1 
+ 11 

+35 

+3a 

+'44 
+77 
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Subsequent to i86o, I have fourteen series, ranpng in length 
from ten to twenty-four years, with an aggregate of two hundred 
years. The results, presented (wlow, show that the rainfall in the 
two hftVes of these series was identical. 
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Witli these results in view, it seems idle to discuss further the 
influence of forests upon rainfall from the economic point of view, 
as it is evidently too slight to be o[ the least practical importance. 
Man has not yet invented a method of controlling rainfall. 

Henry Gannett 



THE GERM THEORY AS A SVBJECT OF EDUCATrON. 

The lime Is past when it is necessary to discuss the proliability 
of the • germ iheor)- 'as explaining infectious diseases. This is no 
longer a thcorj-. but as fully demonstrated as most of the otber 
universally accrplcd conclusions of science. No one lo-day who is 
competent to form a judgment from a knowledge of the facts, will 
doubt that many infectious diseases are caused by the growth of 
microscopic organisms in the body. Of course, no general proof 
of the parasitic nature of all infectious disc^tscs has been adduced, 
nor is such genen! proof possible; but when the causal connection 
between certain specific bacteria and definite infectious diseases has 
in many ca.ses been proved by a demonstration so conclusiveas to be 
beyond question, and when such causal connection has been rendered 
extremely probable in many other cases, indeed in almost eveiy in- 
fectious disease, it is only ignorance of the facts that can explain 
anydoubtas to the very general applicability of thcthcory. It is true 
that many, perhaps a majority, of practising physicians do not have 
much sympathy with the conception of the par.isitic nature of in- 
fection, sometimes indecil treating the whole subject with ridicule. 
Some are incapable of forming correct judgments, but most of 
ihcm have not found the time or inclination to study the subject 
enough to know what facts have been established. At the time 
when most of the physicians who are now practisingwcre pursuing 
their studips, ihe germ theory of disease was scarcely entertained 
as a theory, and nowhere accepted. Only three or four years ago 
some of our better medical schools taught their students that the 
theory was a wild hypothesis, and destined to be exploded like 
any other visionary speculation. It is not surprising, therefore, tliat 
they should still refuse to accept a theory which so revolutionizes 
the conceptions of disease. But our leading physicians, including 
professors in better medical schools, arc now convincetl of the Inilh 
of the theory and the great importance of the subject, and medical 
papers throughout the country are giving more and more space to 
the subject of bacteriology. The iiie\'itable result of this will be 
that the next generation of doctors will accept the germ theory as 
the basis of practice. 



This discovery of the parasitic nature of infectious diseases is ol 

more than scientific interest : it is of vast practical value. It has 
not yet. perhrtps. conlribuled very materially to the methods of 
treating dwease directly, although we may confidently expect great 
results in the future along this line. There is nothing to prevent 
direct experiments with germicides upon living bacteria in tlie lab- 
oratory, and we may hope in this way to get a more scientific 
method of curing infectious diseases, after (he theory of their para- 
sitic nature becomes more truly the properly of doctors as well as 
of scientists. Thus far. however, the value of the theory has been 
r.ithcr as the foundation of the science of preventive medicine. 
Here its importance cannot be overrated, and is only beginning to 
became realized. 

We need do no more than mention the advances made in surgery 
in the last twenty years, which are due almost solely to the knowl- 
edge of septic bacteria. It needs no words to enforce the value of 
discoveries in this line. Everyone appreciates this matter; and 
the v.ilue of antiseptic dressing, which alone makes the difficult 
operations possible, is almost ever>'where recognized, and its use 
taught in all medical schools. 

In other lines than surgery the value of the germ theory is even 
greater, though at first sight not quite so apparent, unce the matter 
is yet in its infancy. The great advantage which we are to acquire 
through this theory is not in curing infectious diseases, but in pre- 
venting tlicm. Professor Koch, in a recent address to a class of 
medical students, voiced this fact : " Gentlemen," he said, " you 
have been hitherto t.iugbt only how to cure disease, in the future 
you will be taught how to prevent disease." Wc can see in this 
direction great practical results arising along at least two difTerent 
lines. The first is by preparing the body to resist the dise^ise. the 
method of inoculation. The most widespread instance of this 
method of treatment is of course vaccination for small-pox. Vac- 
cination was discovered, it is true, empirically, and entirely inde- 
pendent of the germ theory; bt2t it finally received its rationah 
through the brilli.int work and genemlizations of Pasteur. Work- 
ing in accordance with the same idea of preventing a severe form 
of a disease by giving (he individual previously a mild form. Pasteur 
has successfully treated splenic-fever and hydrophobia. Others, 
following in his lead, claim success in a similar treatment of yellow- 
fever and cholera, although these claims certainly need further 
Verification. But only a beginning has been made in this direction, 
and it does not seem improb.ible that we may sec a time when 
majiy of our most severe epidemics may be as thoroughly subdued 
by inoculation as smnll-pox has been by vaccination. 

But of much more importance than inoculation is the more 
natural method of avoiding the diseases. Wc arc now learning 10 
keep the bactcriaaway from our bodies, either by directly destroying 
them or by keeping away from the contaminating material. When 
wc know the exact nature of an infectious dise.ise, — what arc Ihe 
habits of the organism which produces it ; where they arc most hkely 
to be found lurking during epidemics, whether in water, food. 
clothing, drains, in the air, in the excreta or scales from the skin of 
the patient ; in what conditions they will grow, and what will kill 
them ; how they make their way into the healthy body, whether by 
food, drink, by breathing, or by contact of infected material with 
the skin, —in short, when we understand tlie natural history of an 
infectious disease, it is usually easy to avoid it. If the disease is 
taken in drinking-water, it may be avoided or rendered harmless ; if 
in food, the food may be cooked ; if from excreta or clothing, they 
may be easily disinfected by some of the effective germicides ; if by 
contact with the skin, care in handling the infected material, and dis- 
infecting the skin afterward, will usually sufftcc. As yet we have 
discovered no way of .^voiding contagion which comes to us in the 
air. but we arc just beginning to find out the extremely important 
fact that the air does not become contaminated with bacteria unless 
they arc allowed to dry. Recent investigations have shown a smaller 
number of bacteria in the air of a well-kept scwcr than in that of a 
poorly venliUted schoolroom. It is a valuable discovery that this 
meaiis of infection by breathing — a means which we cannot 
guard against — is uncommon. The air is not the ordinary* mode 
of transfcrrcnce of germs, and would be scarcely at all. if proper 
precautions were taken to prevent infectious material from drj-ing. 
Here we immediately get suggestions as (o the management of the 
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hospital and the sick-room, and as to general sanitary measures, 
which will enable us to stamp out many of our most dreaded dis- 
eases. How suggestive to remember the experience of Professor 
Koch and his associates I While at Alexandria, although surrounded 
by the cholera epidemic, they had no difficulty in avoiding the disease 
by the adherence to certain precautions which a knowledge of the 
germ nature of cholera had taught them ; but upon return to Ger- 
many, and being thus many hundreds of miles from the disease, 
one of them acquired the disease by a careless handling of the 
cholera germs which they had brought with them. What better 
proof could there be of the value of knowledge of the facts ? By 
study of bacteria we are beginning to understand jwhy one disease is 
contagious and another not contagious, or why a third disease may 
be sometimes contagious and at other times not at all so. We are 
learning what are the sure and what the worthless methods of dis- 
infection. Thus the mysteries connected with infectious diseases 
are disappearing. 

It is not of very much value to know the simple fact that a par- 
ticular disease is parasitic in its nature, unless this is made the basis 
of further intelligent observation. Nor does it help us any, as Dr. 
Hunt recently pointed out in this journal, to be able to distinguish 
the specific germ producing any disease if we end our observations 
with this discovery. It is of great value, however, to know the 
habits of the microbe and the conditions in which it can live, and 
these facts can only be discovered by the study of the microbe it- 
self. This is the share which the biological laboratory must have 
in the matter. It is of course necessary to study the disease itself, 
and the conditions under which it propagates itself, with vigor ; 
to study the origin of epidemics, their spread and decline ; but this 
can only be done intelligently when we understand the nature of 
the organism producing it. When we know the habiu of a 
microbe, — whether it lives in acid or alkaU solutions, whether in 
filth or cleanliness, whether best in heat or cold, etc., — then we 
can successfully ask questions concerning the conditions in which 
the disease develops ; then we can discover the history of the or- 
ganism from the time it leaves the body of the sick person until it 
gets into a second individual and again produces its disease ; then 
we can learn what conditions favor and what hinder the disease ; 
then we can discover how to prevent this transferrence, how to kill 
the microbe in its passage ; and then we shall have gone far toward 
ridding the race of our vigorous epidemic diseases. Sanitary 
measures need no longer be blind methods applied tentatively, but 
may proceed directly at the root of the disease from a knowledge 
of its cause. Sanitary science must indeed be founded upon the 
.knowledge of the nature and habits of microbes. 

Advance along these various lines of preventive medicine has 
been rapid in the last few years, and is becoming more and more 
so, and chiefly through the study of facts discovered in connection 
with the growth and distribution of microbes. Although many 
questions still remain unanswered, the knowledge of the parasitic 
-nature of infectious diseases is enabling doctors and scientists to- 
gether to ask intelligent questions concerning such diseases, and to 
search for their answers in the right direction. Until this knowl- 
edge had appeared, such questions and researches could only be 
made at random. In short, the knowledge collected concerning 
the parasitic nature of disease and the habits of the specific 
microbes is giving us hundreds of ways of fighting the diseases out- 
side of the body, even though it has yet not been very fruitful in 
directing our physicians how to treat the disease when it has once 
vigorously attacked the body. 

The importance of a general understanding of the facts con- 
nected with the discoveries in this direction cannot be overrated. 
Who is there, old or young, who would not be benefited by a knowl- 
edge of the source and cause of infectious diseases? Who is 
there who is not better prepared for life by a knowledge of what is 
meant by cleanliness, and why it is so desirable, particularly in 
time of epidemics, to keep our surroundings perfectly clean ? 
Ought not every one understand as far as possible where the in- 
fectious organisms are likely to be, and how they may be avoided ? 
Indeed, is not this subject one of the many which we are beginning 
to recognize as desirable in our public-school teaching ? Physiolo- 
gy is taught now in our schools by law, but what branch of physi- 
ology can be of more value to the public than a few principles con- 



nected with infectious diseases, and the means of keeping contagion 
away from our doors ? If physiology is to be taught in the schools, 
would it not be well to include in it some such principles of vital 
importance, instead of compelling the student to learn the names of 
the bones in the body ? At present the public gets informed in 
such matters only through the uncertain medium of the press, 
which cont^ns as much false science as true ; and as a result it is 
almost impossible rigidly to enforce sanitary measures. It is need- 
less to say that the public schools have not yet taken up the sub- 
ject. Our colleges, too, ought to see that every student knows 
something of this matter. A few of them already realize the fact, 
and have made a beginning in this line. Our training-schools for 
nurses ought certainly to put much force upon this subject and 
the practical precautions connected with it. But, after all, we must 
look primarily to our medical schools for teaching in this direction. 
Doctors will always be regarded as authorities in matters connected 
with health, in spite of nurses or the sayings of scientists ; and it is 
through them that the public must receive its education. The 
medical schools must therefore lead in this matter. It 'is true that 
medical schools aim to teach chiefly how to cure disease, and as 
yet the germ theory has not materially aided in this direction. It 
is of course difficult to find time, in the already crowded course, to 
introduce any new subject not directly related to the cure of 
disease. But bacteriology is a subject too important to be neglected : 
it readily forms a part of pathology, and most schools do find time 
for a treatment of this subject. Our medical schools are now push- 
ing on in this direction. Two or three years ^o the theory was 
dismissed with a word, even in our best schools ; and that word 
was frequently one of ridicule. Now many of the leading medical 
schools pay considerable attention to the subject. Several of them 
have among their faculty special bacteriological students who give 
instruction in this line. A few have well-equipped bacteriological 
laboratories, and others are looking in the same direction. To 
what extent the subject is treated in the medical schools of the 
country in general, or in the training-schools for nurses, cannot be 
stated at present. Inquiries are being set on foot in this regard, 
the results of which will appear in some future numbers of this 
journal. H. W. COMN. 



AMERICAN SOCIETY OF NATURALISTS. 

The annual meeting of the American Society of Naturalists was 
held in the Peabody Museum, New Haven, on Dec. 27 and the two 
following days. The object of the society is to help instructors in 
the natursil sciences by discussing the methods of research and of 
instruction. Leaving to the other scientific associations the func- 
tion of presenting and discussing results, this society, composed of 
professors and specialists, devotes itself to the publication of new 
methods, improved apparatus, and aids to science-teaching, all of 
which are apt to be scattered through various periodicals, and thus 
fail to secure that general adoption which a practical demonstration 
of their usefulness would bring about. The work of the society 
falls into two sections, — biology and geology, — and a day of each 
meeting is devoted to each of these topics, while the third day is 
given over to a general discussion upon some attractive subject. 
The society, though in existence only for a very few years, has a 
large membership, including in its list many of the eminent leaders 
of science in this country and in Canada. The attendance at the 
recent meeting was quite large, and the proceedings both interest- 
ing and profitable. 

The proceedings were opened by the address of the president. 
Dr. Harrison Allen of Philadelphia. His subject was ' The Incon- 
stant in Biology,' and was devoted to the discussion of variations 
in animal structure not easily referable to any law, but to which 
careful study would attach considerable significance. In particular, 
he called attention to the prevalence of hairy parts and of color- 
spots in animals that had to a greater or less extent deviated from 
their normal type. If, for example, a variety broke from the pre- 
vailing color of its kind, the original color would be retained at 
certain very definite spots : these are found at the tip of the tail, 
another around the eyes, a third on the skin covering the dorsal 
column, and elsewhere. The peculiar constancy of these places of 
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retention of the original color was especially emphasiied, and ihc 
inference drawn that here was something too deep (or natural or 
other selection to weed out. and the explanation of which would be 
a valuable contribution to the history of animal life. Dr. Allen 
illustrated his propositions with a series of mounted specimens, and 
brought out an interesting discussion upon color-markings in gen- 
eral. 

Dr. Oliver exhibited a series of carefully prepared wools for the 
detection of color-blindness and of sub-normal color-perception. 
Professor Cage described an easy method of injecting the thoracic 
duct and of demonstrating it for siudtnis. Professor Osborn ex- 
hibited some sections of the brain and spinal cord prepared by a 
method that allows of more accurate work than has hitherto been 
possible. Dr. Minot exhibited a new microtome of his own iiiven- 
lion. for which he justly claimed some imfwrtant advantages. In 
this the Icnifc is stalionary. and by a simple motion of a wheel the 
thinnest sections can be automatically cut as accurately and as 
rapidly as desirable. The instrument will be supplied by the Edu- 
cational Supply Comp.^ny, Hoston. Prof. H, N. Martin showed a 
very simple device by which either the closing or the opening shock 
could be separately used for stimulating nerve-muscle preparations 
in physiological work. A very interesting paper was that of Prof. 
S. F. Clarke, presenting a classroom demonstration of variation in 
nature and under domestication. By a scries of stuffed fancy 
pigeons the vcr)' varied .ind fantastic forms of variation that the 
will of man could bring about was must beautifully impressed ; and 
in striking contrast to this was a scries of sparrows, the distinction 
between which required the closest observation, but which repre- 
sented no less than eight genera and thirteen natural species. 
Prof. E. S. Morse, with his usual happy manner. r^jHw/^t/ the kinds 
of museum show-cases employed tn Europe, and accented the points 
of value in each. 

To the general student of science the discussion upon science- 
teaching in the schools, to which an entire day was devoted, would 
form a most interesting feature of the meeting. The discussion 
iwas introduced by Prof. Ramsay Wright of the University of 
Toronto, who briefly sketched the admirable system of science- teach- 
ing in the schools of Ontario. Here the whole educalronnl system 
is in chargeof a minister of education, who has at his service the ad- 
vice of the university professors, and who, with their aid. has drawn 
up a schedule of instruction in science which is Utopian compared 
with any thing that exists in the schools of this country. Here the 
fact that the guvernment controls the granting of certificates and 
the appointment of teachers has solve^l the problem of securing 
able science-teiLchers for the schools. 

Prof. Alexander Winchell of the University of l^ichlgan followed 
with a forcible plea for the educational value of the study of geolof^y. 
He claimed for this study the discipline of all those powers of the 
de^'clopingmind upon which a true culture was based. In the child, 
observation, training of the senses, was the first natural process; 
and this it was, too, that geology first demanded. With thcgrowth 
of ment.t] powers came the wider field for their ernpluyinent, in the 
induction of the general geologic principles from the observed facts, 
in the grand deductions from these, and in the exercise of the 
imagmalion that geological periods make necessary. He would 
thus urge the teaching of geology in the elementarj* schools ; and. 
because this study afforded such varied opportunity for the exercise 
of all the faculties proportionate to the natural order of their devel- 
opment, he thought it proper to speak of a geological culture. 

The next contribution to the discussion w.-i3 by Professor Mac- 
Closkie of Princeton College. Mc urged in a ver>- emphatic manner 
the rights of science as opposed to the word-knowtcdge and the 
language-culture, that absorbs so much of school lime and energy. 
While the position ui'ged was not a new one, il vcrj- forcibly ex- 
pressed the indejicndcnl right of science lo a very early and im- 
portant place upon the curriculum of every school. The discussion 
was concluded by Professor Rice of Wcslcyan College, who pre- 
sented a masterly exposition of the theoretical and practical advan- 
tages of science -teaching in the schouls. The boy or girl ihal has 
not been spoiled by artificial means is invariably interested in the 
phenomena of nature surrounding him or her an all side*. It is 
with reference to these that their questions are asked, and it is in 
the observation of these that they find a satisfaction of their natural 



curiosity. The current methods of teaching in large measure crush 
this natural interest, and substitute for it an unnecessarily stupefy- 
ing word-drill. The result of this is that young men come to the 
higher schools with a total lack of appreciation for the world of 
natural fact, and, what is worse, a dulling of all the faculties by 
which such an appreciation can be attained. It is not the facts of 
science, but the appetite of the mind for this kind of knowledge, 
that is to be ever kept awake, and without which that new sense 
for Che teachings of nature cannot be fostered. 

All these papers brought out an animated and profitable gen- 
eral discussion from various menibcn.. The sense of the meeting 
was unanimously in favor of the views expressed above ; and 
the advantages of introducing science into the elementary schools 
was urged not only for its practical value, but for its satisf)ing the 
requirements of the natural growth of mind and its general disci- 
plinary value. That children properly (r-iincd to an interest in the 
affairs of science do realty bring to their more mature years an ap- 
preciation for true science, and the ability to carry it on to a high 
grade of cultivation, h.is been proved more than once. On tbe 
pr.ictic.il side the question of the order of the sciences in school-work 
was discussed, and the general opinion was in favor of systematic 
botany as the topic with which lo begin, then physiology, and 
then physical geography. A complete course in physiology, how- 
ever, roust be based upon some knowledge of physics and chemis- 
try. A cuminittee was appointed to consider the preparation of a 
schedule of science instruction for the schools, and was authorixetf 
to report in lull at the next meeting of the society. 

The geological part of the proceedings was opened with a paper 
by Prof. James D. Dana, who recounted some of his recent obser- 
vations on the Hawaiian volcanoes with especial reference to the 
connection between seismic phenomena and lava eruptions. The 
rarity of explosive action, so common in moat volcanoes, is well 
known to be the most distinguishing feature of the Sandwich Is- 
land craters. The mountains are neariy pure lava-cones, and the 
eruptions are fissure eruptions. In only two of the numerous re*^ 
corded outbreaks, vii.. in those of 1868 and 1887, h.ive earthquake 
of any violence hccn noticed. These shocks increased regularly 
in intensity, and were abruptly terminated with the appearance of 
the lava. Professor Dana concludes that they were produced by, 
the forcible rending of the solid crust, caused primarily by Ihei 
vapor tension from water heated from the outside of the lava-con- 
duit; and secondly by the hydrostatic pressure of the Uva itself 
within the conduit. In most cases the formation of the fissure 
through which the lava Is extruded is accomplished so quietly that 
the first intimation of an approaching eruption is the red glow ol 
the molten mass. In conclusion an interesting comparison was 
drawn between the quiel type of lava-flow prevalent at the Sand-] 
wich Islands and the violently explosive outbursts like tliose re- 
cently exhibited in Java and New Zealand. 

A paper by Mr. C. D. Walcott of the United States Geological 
Survey described an ingenious method of measuring the thickness 
of inclined strata. 

Professor Dwight described an admirable madime, devised by 
him, for culling large sections in any plane through fossils. For 
this purpose a Kerr diamond saw is mounted horiiuntaily. and held 
rigidly in a plane by two disks carrying small wheels which arc in 
contact with both surfaces of the saw. The specimen to be cut is 
mounted and adjusted so as to bring any plane .igainst the saw 
with an even pressure. A solution of soda was recommended as a 
lubricator. 

Prof. W, O. Crosby sent a [)aper upon the method of teaching 
mineralogy and lithology at the Massachusetts Institute of Tech- 
nology. The last paper was presented by Dr, C. H. Williams, on 
the educational value of micro petrography, and illustrated by the 
exhibition of a new microscope of American manufacture, designed 
especially for students in this subject. 

A resolution was passed to request Congress to remove the duty 
on sdentific books and apparatus, and to join with other associa- 
tions petitioning tor this change in the laws. Professor .Marsh w;is 
elected an honorary member of the society, to fill the vacancy left 
by the death of Professor Baird. Dr. Allen was re-elected presi- 
dent, and Professor Clarke secretary. The next meeting will be 
held in ftaltimorc. 
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EXPLORATION AND TRAVEL. 

Dr. H. Meyer's Accent of the KtUma. Ndjftro. 

In a. letter to the Geographk.iI Society of Leipzig, which has been 
published in Pftermann's Mitteilungen, Dr. H. Meyer describes 
his ascent of the Kilima Ndjaro. On July 3 he k(i Taweta, 
and, after a two days' inarch through steppes and brushes, he 
reached, in company with Herr von Ebersiein. (he vilLige of Mare- 
ale, a chief of the Marangu. He was kindly received, and Mareale 
gave him three guides, with wham and twenty-two men af his cara- 
van he started for the Kibo, the higher summit of the Kilima 
Ndjaro. At a height of 5,700 feet lhe>' pjuiscd the last pLiiitaltons 
of bananas, and entered the primeval forests, which are always full 
of mist, at a height of 6.600 feet. After two days, has-ing passed 
these forests, they reached the grassy belt surrounding the upper 
part of the mountain. Here ihey left the trail which leads along 
the south-eastern slope of the Kimnwrnzi to Useri. and turned 
north-westward, following the upper limit of the forests. At the 
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end of the second day they reached the place where, in 1884, John- 
ston had staid for some time, at a height of 9.800 feet. Here part 
of the caravan remained, but eight men volunteered to carry tent, 
blankets, instruments, and provisions to the snow-line. The route 
led over grass-covered streams of lava, which were intersected b>' 
gulches of 150 feet depth, cut by the torrents which come from 
the snow-fields of the summit. From here the saddle between the 
Kimawenzi and Kihn appears almost horizontal. The travellers 
ascended a tava-slream, and soon reached a gently sloping region 
where meadows mdic-itcd the course of the brooks. Here the 
fim patches of snow were met with, and Meyer left liere his tent on 
the 9th of July, at art elevation uf 14.000 feet. 

On tlie loth, when Meyer intended to strike camp, five of his ser- 
vants rcfusedtoaccompanyhimany farther, and therefore they were 
left Itehind, while the rest of Ihe caravan continued their march. 
After a short time they reached the sleep, fissured hill e, from 
which the lava-stream had come on which they travelled the pre- 
ceding day. Here ihey discovered the series of parasitic craters a, 
K c, J. from which numerous Uva*streams have flowed southward. 



Some of these are separated by deep valleys, while others form a 

continuous plateau which stretches out far northward between the 
Kimawenzi and Kibo. Meyer proceeded near the southern part of 
these hills at a mean clc\-ali<>n of 16,000 feet, and made his last en- 
campment at the foot of the hill a. As the night promised to be 
very cold, he sent his three negro servants back to the previous 
camp, and ordered them to return the nent d.iy. Thus he and Von 
Eberstein were alone, and passed the following night at a tempera- 
ture of —i i® C. (12* F.Hi their small tent. After a careful ex- 
amination of the cone of Kibo with a spy-glass. Meyer concluded 
that an ascent on the south-eastern side was possible. But on the 
highest summit a light blue wall of ice w.-is seen, which extended 10 
a lower level on the south side of the mountain. In the banning 
of the next day, after ha»-ing passed lava-streams covered with 
large liowlders, the travellers reached continuous sleep snow-fields 
filling the rounded valleys between enormous lava-streams. John- 
ston had roacheil this poini, and a little farther to the north Count 
1 elcki had attempted an ascent a few weeks before Mc>xr's arrival. 
In the morning the weather w.is clear, the snow hard, and therefore 
the travellers succeeded in reaching a considerable elevation; but 
after three hours' climbing, fog set in. In the beginning the mist 
was light, and the summit of the mountain could be seen occasion- 
ally. Wherci'er a lava-stream crosses an older one. a new snow- 
ficld begins, sleeper than the preceding. At such points the travel- 
lers staid for a few minutes, making barometrical obser^'ations and 
collecting rock specimens and lichens. They were careful not 10 
a.sccnd too rapidly, as work in elevations of more than 17.000 feet in 
height is extremely exhausting. l.ater in ihe day the fog became 
thicker, the highest |>arts of Ihe mountain became invisible, and the 
sun disappeared. The temper.uure fell from 8* C. (46* F.) to 
— 30 C. (27" K.). and a snow-stonn set in, which threatened to 
obliterate ihc track. About half an hour later, Herr von Eberstein 
began to fail back, .ind after a quarter of an hour more his strength 
left him. As they were not far distant from the rim of the crater. 
Mc)*cr proceeded alone, and notwithstanding giddiness, breathless- 
ncss. and exhaustion, succeeded in ascending the last steep snow- 
fidd. Here the slope became less steep, ami. after having climbed 
over a field of gigantic fiowlders of ice, he reached Ihe ice wall 
which he had sighted from the last camp. It is about too feet 
high, and inaccessible without the help of several expert guides and 
a great apparatus of ropes, ladders, etc. Although Meyer did not 
reach Ihe rim of the crater itself, he concludes that it is probably 
filled with ice, as the ice wall projects over it on all sides. After 
having obsen'ed the barometer and thermometer, he returned 10 
where he had lell \''(jn Eberstem, who had meanwhile observed the 
boiling-point thermometer. After a rest of about a riu.'irtcr of an 
hour, they continued their descent, and reached their tent after an 
absence of seven hour?. On the following momiiig the northern 
part of the saddle was visited for making topographical observa- 
tions, and, after Ihe three negroes had reiurncd, the party con- 
tinued their descent of the mountain, and reached Mareale's village 
after a march uf four days. 



NOTES AND NEWS. 
On Friday. Dec. 30, a meeting was held at the College of 
Physicians and Surgeons in New York City for the purpose of or- 
ganizing an American physiological asM>cialion. The association 
has (or its object the promotion of physiological research and of 
social intercourse among the physiologists of thecounir)-. The as- 
sociation will meet as a section of the Medical Congressevery three 
years. The meeting was presided over by Dr. S. Weir Mitchell. 
and many prominent physiologists from all parts of the countty 
were present. A constitution was adopted, and Prof. H. P, Bow- 
ditch of Ihc Harvard Medical School w,-is elected presitlent. and 
Prof. H. N. Martin of Johns Hopkins University, secretary and 
treasurer. 

— The seventh course of free lectures of the Cincinnati Society 
of Natural Histor)- will be given on Friday evenings in January. 
February, and March. 1S88, in the rooms of Ihc society. The fol- 
lowing is the programme- Jan. 6, Charles B. Going. 'How the 
Chemist Works;' Jan, 1 3, George Bullock, * Modem and Ortho 
chromatic Photography applied lo Natural History ; ' Jan. 30, B, Mer- 
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rill Rickelts, ' The Dermal Coverings of Animals and Plants ;' Jan. 
J7. Joseph F.James, 'The Grcal Deserts of iKc Earth;' Feb. j. 
Amos R. Weils, ' Volcanoes ; ' Feb. iq, V. S, Young, ' Some Char- 
acteristics of Fishes ;' Feb. 17, Charles Dury. 'Reason and Instinct 
in Animals;' Feb. 24, Walter S. Christopher. ' Bacteria and Fer- 
mentation ; ' March 2. F. W. Langdon, • Races of Man ; " March 9. 
A. B. Thrasher, ' The Voices of Animals." 

— The Council of the American Economic Association held its 
annual meeting in Hamilton Hall, Columbia College, at 10. jo A.M.. 

itFriday, Dec. 30. 

— The Politual Seietue Quarterly for Deceinber contains sev- 
eral articles thai are worth reading, though none of special impor- 
tance. Two of them are on the subject of profiLt and wages. — a 
subject that is fure to attract readers, but on which we cannot say 
that much light is shed. Professor Clark recognizes the fact, which 
most economists overlook, that a large portion of the employer's 
profits is of a mercantile character, arising from buying and selling 
to good art^^antagc rather than from special skill in production ; but, 

-'Strangely enough, he thinks th.-Lt this profit is due to causes beyond 
the employer's coatrol, and " comes to him as rain from iheclouds;" 
whereas U is due in great measure to his skill in taking advantage 
of the markets so as to buy at a low price and sell al a high one. 
The opening article of the number is a vigorous attack on the oleo- 
margarine law, and will be read with interest by all opponents of 
government inlcrfcrtnce. The .-irticle on loc.il government in Eng- 
land is of interest just now. when new and extensive changes in 
that branch of the English Government are in contciriplatJon. 
There is also an article of considerable historical interest, on the 
ConsttCulion in reconstruction, giving an account of the contest be- 
tween Congress and President Johnson in regard to the recogni- 
tion of the Southern States and the guaranties to be required of 
them bL'fore sucb recognition was granted. The closing essay is 
on India's unadjusted trade balance, and the usual complement of 
book-reviews hlls up (he number. This review, together with the 
Journal of Economics issuer;! M Harvard, and the various puhlica- 
tions of the Johns Hopkins University, arc an addition to our 
periodical literature; for they furnish a kind of reading that we 
should otherwise h-irdly get. 



LETTERS TO THE EDITOR. 

'f* C«rits^»4taU art rtfuitUJ t0 ^ »t hrir/ ai ^^taibtt. Tkt mrUtr'i mam» tt 

Tn^nly tafUtaftkt numhtr canlaiiimt kit t^nmmmUM-lis* will ^ /urniMhtd 
frtt it » nr Mrr*t^nd*mt »m rt^mnt. 

Tht rJit»r mitt bt gimd h fuhlitk a»f ^mfrttt e***a»»M wUk tkt ekarmcttr «/ 
tkrfottmal. 

The Flight of Birds. 

In your issue of last week, my friend. Dr. Elliott Coues. takes 
part in the current ilincussion of the flight of birds with his usual 
boldness and independence, but not with his usual care and accu- 
l.racy. He practically begins his letter with the following ex cathedra 
condemnation of Professor Trowbridge's theory, and denial of his 
facts : " With regard to the alleged locking of the primaries : i. It 
does not take place ; 3. Did it take place, flight would be impossi- 
ble." 

As Profcsser Trowbridge is abundantly able to defend himself, I 
leave the answer to the above extnordinary statements to him, and 
•*ill simply remark, in passing, that 1 know from my own observa- 
tion that the locking of the primaries can and does occur, either by 
accident nr design, and that when it takes place it does not render 
flight impossible, as it afTccis only the extremities of the feathers, 
ll \% evident that Dr. Coues has not taken pains to infomi himself 
in regard to the facts brought forward by Professor Trowbridge. 
otherwise he would not have uttered such dogmatic assertions. 

Further on, Dr. Coues decapitates me much in the same way he 
I docs Professor Trowbridge ; for he says. "' The fixing of the wing 
of a mortally wuumled bird in the manner described by Professor 
Newberry does not bear on the case. It is simply a muscular 
rigidity due to nervous shock, and of a pan with the convulsive 
muscular action, which, under similar circumstances, results in the 
well-known ' towering ' of hard-hit birds." 

Wc have here other proof tliat Dr. Coues has not read all that 
has been said in this discussion : t( he had done so. he would have 



seen that I did not claim thai the automatic rigidity of the arm and 

fore-arm, the 'setting "of the wing, first described by Professor 
Wyman, had any thing whatever to do with the locking of the 
primaries. As was said in the discussion of Professor Trow- 
bridge's p.iper before the Academy of Sciences, and rcponed in my 
(omier letter to Sci<ncf.. the spreading and folding, and. according 
to Professor Trowbridge, the locking of the primaries, are functions 
of the maHHs. and have nothing 10 do with the flexion and extension 
of (he arm. The spread of the wings of the turkey-butiard main- 
tained .^frer death, reported by me in my * Notes on the Birds of 
Northern California and Oregon" (/*iif</fe- Railroad Reports. voL 
vi. Zoology, p. 741. was certainly not a case of muscular spasm. 
My report of it will be found at the place cited, and is as fol- 
lows : — 

"For the purpose of examining this bird in California, to deter- 
mine for myself its identity, or otherwise, with the turkey-buiiard 
of the East, I took occasion to shoot one which was flpng over us 
in the upper part of the Sacramento valley. He made no motion 
indicating th.it he had been struck by my shot, but sailed on with 
widely expanded .ind motionless wings, as before. Gradually, how- 
ever, he began to descend in wide and regular circles, till finally, 
without a wing-flap, he settled as lightly as a feather on the prairie. 
and remained motionless. 1 went to him, and found him resting 
in the grass, his wings still widely and evenly expanded, but the 
head drooping and life extinct. It was a male, large, in 5ne plum- 
age, and .apparently identical with ours ; then, too late, I regrelted 
that I had been the cause of a death so calm and dignirled." 

I have been shooting now for a great many years, have killed 
many thousands of birds, and ought to know what their behavior is 
when mortally wounded; yet 1 do not hesitate to say that the ex- 
tension of the wings in this case and those reported by Dr. Slorer 
was not due to muscular spasm, but to a locking of the wing- 
bones. Nor had the death of the lurkey-buK/ard, cited above, any 
thing whatever in common with the phenomena of ' towering,* as 
asserted by Dr. Coues. Towering is exhibited only by birds which 
are wounded in the head, and which, with confused intellects, Dy 
Up and up, perhaps till lost to view. I have reported one such case 
in my notes which is typical, and 1 here repeat my account of it to 
show that it was totally distinct from all wing-sctiing, spasmodic 
or articular. 

"Once when collecting water-birds on San Pablo Bay, Oilifomia. 
I shot a gull {Larus HermaHm\ which fell, apparently dead, upon 
some rocks near me. When 1 stooped 10 pick it up. however, it 
Hew swiftly away, and mounted in circles higher and higher until 
it di5appcare<l." 

The article by Dcrgmann in Miiller's AreAfv fUr Anatomie und 
/"Av.viWtj^'i'i- (1839) has no hearing upon the statements made by 
Professor Trowbridge or mj-self. li is true that Bergmann de- 
scribes the sliding of the radius on the ulna, and in the discovery 
of this anat0mic.1I feature he antedates Wyman ; but he makes no 
reference to the 'setting' of birds' wings, which was the special 
subject of Professor Wyman's note. All Iiergm.^nn says about the 
function of the anatomical peculiarity which he pointed out is, 
" that It is desirable that observations should be made (for which 
he had no op[)ortunity) to determine whether it might not have 
efficiency in the soaring of rapacious birds or in the flight of those 
which must quickly change the direction of their tlight." 

In conclusion I will %'enture to suggest that neither Professor 
Trowbridge nor myself are such tyros in science as to warrant the 
didactic tone which Dr. Coues assumes. Professor Trowbridge 
needs no indorsement from me, but I venture to say that he is one 
of the most eminent engineers in the country, and thai he has oc- 
cupied himself lor many years in the study of the mechanics of ank 
mal locomotion, upon which subject he is as well informed as any 
one living. As for myself, I was for many years as enthusiastic an 
ornithologist as Dr. Coues himself, and have shot over as much 
^ound, and have perhaps killed as many birds. I was also edu- 
cated as a ph>*sician. and, at the time I made the observations cited 
above, I was serving as naturalist and medical officer lo a detach- 
ment of troops. t 

I would also call attention to the fact, that, for all the interesting 
information we now have in regard to the structure and functions 
of the wings of birds, we are indebted, not to ornithologists, but to 
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comparative anatomists : it is therefore quite possible that even Dr. 
Coues may leam something from one outside his profession. 

T.S. Newberry. 

New York, Jan. j. 

The communication of Mr. Elliott Coues in the last number of 
Science, on the mechanism of the flight of birds, renders a response 
from me, in the interest of science, indispensable. This is the more 
necessary on account of the unavoidable delay wrhich has occurred 
in the publication of a paper sent by my son to the Ornithologist 
and Oalogisl, and which wrill appear in the next number of that 
periodical, and also the delay in the publication of the paper read 
by me before the National Academy of Sciences, and which has 
given rise to comment and discussion, and is referred to in Mr. 
Coues's communication. 

During the last autumn my son, C. C. Trowbridge, who is now a 
pupil in the Hopkins Grammar School at New Haven, Conn., and 
who has for several years devoted much of his leisure time to the 
collection and study of birds, brought to me a hawk which he had 
shot while it was soaring, and called my attention to the (act that 
the four outer primaries in each wing were interlocked ; that part 
of each primary along which the lower margin was cut away lap- 
ping over or behind the succeeding primary, which was cut along 
its anterior or upper margin to permit of this interlocking and 
crossing of these feathers. This was the condition of the wings 
when he picked up the bird. The general appearances of the wings 
were so little altered from their ordinary aspects that the interlock- 
ing would ordinarily escape notice. My son suggested that this 
interlocking has the effect of relieving the muscular action required 
for the extension of the primaries during long flights, especially in 
soaring birds, and, further, that it might aid the bird in steering its 
way while soaring. 

This discovery seemed to me of much interest ; and after having 
assured myself by inquiries, and the examination of works on orni- 
thology, that it had not been made by others, I concluded to bring 
the subject to the notice of the New York Academy of Sciences, and 
shortly afterwards read a paper in relation to the same before the 
National Academy of Sciences. 

I supposed that all lovers of true science would welcome so in- 
teresting a discovery, even though it was made by a boy. Such, 
indeed, was the reception of the paper by all the naturalists 
present ; Professor Marsh, Professor Newberry, and Professor Cope 
commending the paper, and Dr. Gill, who was not present, but to 
whom I had exhibited drawings of a wing, and explained the mat- 
ter, giving encouraging assent to the novelty and importance of the 
discovery. I mention the names of these gentlemen, because I do 
not think they will ever have reason or cause to regret their favor- 
able comments, nor to retract their opinions. 

During many years'study of animal mechanics I have found no facts 
which exhibit more wonderfully and beautifully than those [ have 
described, the mechanical adjustment of the organs of motion to 
the medium in which motion takes place, and to the conditions for 
which provision is made. 

I have in my possession the wings of two large hawks {Buteo 
Uneatus and Buteo borealis) in which the effects of the habitual 
interlocking of the four outer primaries has been to wear deep 
notches, and to produce permanent wrinkles, in the feathers at the 
point of crossing or overlapping. These 1 have shown to many 
scientific men without hearing a doubt expressed of the object or 
uses of the emarginate cuttings. These long primaries present a 
serious resistance, with a long leverage, when a bird is soaring, 
which would overtax the extensor muscles in long-continued soar- 
ing flights, if not relieved by the process of interlocking. That this 
interlocking does not impede flight, but in a wonderful and pecul- 
iar way aids the evolutions of the bird, is evident from the fact that 
by this interlocking a curvature is given to the anterior edge of the 
wing, which produces a warped surface, thus enabling the bird to 
have easy control of the wing with the least possible exertion. A 
perfectly flat, thin disk, in moving through air, is liable to be vio- 
lently inverted, or turned broadside to the motion, by the slightest 
change of angle with the plane of motion. Every one has noticed 
this when a playing-card is seen to fall through the air. The edge- 
wise position is one of extremely unstable equilibrium. This would 
be the condition of the outer part of the wing in soaring, were it 



not for the warped-surface form which, in the wings I have ex- 
amined, is almost wholly maintained by the interlocking of the 
primaries, justifying my son's remark that this interlocking is an 
aid to steering, in soaring fl^ht. 

Mr. Coues, in his communication to Science, disposes of all this 
matter by a sententious dictum, which, from his extensive knowl- 
edge of ornithology, must be regarded as an extra-judicial opinion, 
pronounced with much regret, but with the severe force which sci- 
ence and truth demand, in the following words : — 

" Much as I regret my absence on those occasions [the meetings 
at which the papers were read and discussed], I am still more sorry 
to be obliged to dissent without qualification from the position 
taken, . . . which is, to my knowledge, quite untenable. . . . With 
regard to the alleged locking of the primaries : r. It does not lake 
place ; 2. Did it take place, flight would be impossible." And 
further, " It is fortunate that the mechanism of the wing does not 
permit the primaries to lock in the manner that has been supposed, 
for, if it did so, birds could not fly." 

I am necessarily provoked, by these unexplained judgments, to 
test Mr. Coues's knowledge of the mechanism of the wing which 
" does not permit the primaries to be locked." I have found, by 
dissecting the wings of the hawks which I have referred to, that in 
these birds ten muscles are concerned in the movements of that 
part of the wing which corresponds to the human hand. Among 
these are three muscles, with their tendons, which have for their 
object solely the extension and flexion of the four or five outer pri- 
maries. The extensor muscles lie between the radius and ulna of 
the fore-arm, but the tendons run through the wrist-joint and along 
the hand to the joints of what corresponds in the human hand to 
the fore-finger, acting solely to extend the four or five primaries be- 
yond any extension which they could otherwise have. 

The flexor muscle lies in the hand, — a very small muscle, — 
with its tendon so attached that its only use is to flex the four or 
five primaries through the small angle by which they are extended 
by the opposing muscles just described. These muscles are not 
referred to, nor described, in Mr. Coues's admirable and voluminous 
work on ornithology, and I beg that he will inform the readers of 
Science where specific descriptions of these particular muscles, and 
their uses, can be found. 

There are two other muscles whose tendons are so attached to 
the joints of the wrist, in the specimens I have, that when the wrist 
is extended or flexed by the larger extensors and flexors, a partial 
rotatory motion outwards and inwards may be given to the whole 
hand. May I ask Mr. Coues where I can find specific descriptions of 
these muscles, and their uses ? These several muscles are prin- 
cipally concerned in the mechanism which does permit of the lock- 
ing of the primaries. 

Mr. Coues discusses another matter in his communication which 
has only a very general bearing on this question of the primaries. 
It is the automatic or concomitant extension and flexure of the 
wrist in birds when the elbow is extended or flexed. In the speci- 
mens which I have examined, I have found an inelastic tendon, 
without a muscle attached, fastened at one end to the humerus at 
the elbow, and at the other to the hand at the wrist, which is an 
essential feature in this purely kinematic combination. Moreover, 
this tendon, or string, plays another important part in acting as a 
string to the bow of the ulna, and taking the strain which might 
break the ulna, when the bird strikes the air strongly, but for this 
remarkable support. This is not referred to in Mr. Coues's work, 
and I would ask him where I may find its description. 

Finally, will Mr. Coues explain why birds cannot fly when a few 
inches in length of the outer primaries lap over and behind others ? 
Mechanically this makes a very strong wing, admirably adapted to 
soaring flight, for which it is evidently intended ; and in one in- 
stance, at least, which I have given, the bird did apparently fly very 
well and very naturally with' its primaries thus interlocked. 

Moreover, from my own experiments with wings, both before 
dissection and after the muscles and tendons have been exposed, so 
that they might be operated by hand, I am convinced that the in- 
terlocking of the primaries is a simple and easy operation, entirely 
under control of the bird, and with many birds is habitual. 

W. P. Trowbridge. 

New York, Jm». 3 . 
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Gskimo and the tndi&n. 

The criUdltns of Mr. Chamberlain's letter (SeUncf, Dec. i) by 
Dr. Boas and Mr. Murdoch are sound, forcihie. and instructive : but 
these critics have confified their strictures wholly to the Kskimoan 
words. So. using the alphabet adopted by the Bureau of Ethnology 
for recording Indian languages. I will point out some errors made 
by Mr, Chamberlain in the words of his comparative list l-iJien from 
the Iroquoian languages. 

Afier making due .illowancc for the rude and imperfect ' orthog- 
raphy ' of the words, it is necessary to say that ala (' father '> and 
ekening (' woman*) ,ire not Tuscaroran terms; that «w/>{' die') and 
ff/iVft* water*) are not Mohawk words; that aitaa ('father") Is 
not Huron i these vocables, having these forms and with these 
meanings, ,ire not Iroqunian. 

(1) kwi'-nis, .^nd not queHnies. is the correct form of this term for 
'copper,' It IS evidently the word 'penny' or 'pence' (possibly 
ptnning or penittgfHf). adopted by the Iroquois, and adapted to 
their own peculiar utterance. In earlier times they mo&t invariably 
substituted kw for/ or b. because these sounds did not occur in 
their speech. 

{2) kd-nA-tcyd' is the proper form of kanadtia, and, being pre- 
dicative, it signifies * it is copper.* and not simply ' copper; ' it also 
means * it b a pot or kettle.' and is more frequently used in this 
latter sense. Its dcrivalion is not clear, but, in accordance with the 
genius of Iroquoian speech, it presupposes the nominal or substan- 
tive form. C'tti'-tcyd' : this, in turn, points to an earlier o-nd-tcye"- 
inat.— A. form still extant in some of the cognate languages, and 
which form is evidently from the predicative ^^-wrf-Ztrj-n'-^tifd!" (* one 
cooks rice (wheat) by which*), undnubiedly referring to the cone- 
bottomed earthen * pots ' or 'kettles * so used. The circumstance 
that ujiburniihed copper resembles very much these clay ' [lOts ' in 
color would quite naturally serve as a distinctive characteristic by 
which to describe this metal K&'ni' 'tcyi' as a predicative signi- 
fies either ' pot " or 'copper.' but as a substantive, only ' pot,* which 
Is probably its oldest meaning. 

Mr. Chamberlain compares the preceding two words with the 
Eskimoan kanno^yak ('copper'}. One of the two is clearly of 
European origin, and the other is possibly, but not prob.ibly. reUited 
to the Eskimoan term. 

(3) f'hnt'-kth is the proper orthography of tkneken. It is ade- 
rivaiive term denoting 'above." 'on the surface." lis probable 
ori^nal signification is ' sun^ward.' ' sun-stdc' or ' toward-sun.' It 
C€3lajnly never meant 'sky ' in Iroquouin speech; but the Una- 
lashkan innyak with which it is compared means both 'sky* and 
' above' in the list. 

(4) o-nlii''y&\ and not onna, is the proper Iroquoian word for 
' bone.* The Eskimoan Mrmanik {' Ixmc ') has clearly no ' fortui- 
tous coincidence ' of sound with it. 

C5) ht'gth-hS, and not haenytha, is the proper form of this Iro- 
quoian expression. It signifies * my younger brother ' (literally, ' my 
brother small '). and not simply ' brother.' 

{6) tcyd'-td'-ie-Ufi, and not Jallateg^, is the true fonn of Ibis 
vocable: it means 'ye two arc brothers to each other.' and not 
•brother' alone. "The Eskimoan anayoa ('his cider brother'). 
anaga. and agituda have clearly no evident simiSarity of sound or 
meaning with the two preceding Iroquoian words, ke-'glR'-hd and 
tcyd-tA'-te-ktH. 

(7) sfu'yia -hd. and not chfahhak, represents the orthoepy of 
this predicative term, which means 'thy daughter.' and not simply 
' child.' Literally it signifies * thou one hast small.' The Eskimoan 
word tyaye (' child *) has no apparent affinity here. 

(8) e-nt'-se-rd', and neither tghnisera nor enHisern. is the proper 
form of this word, meaning 'day.' a form used mainly in composi* 
lion. It is a derivative form of the word iA'fd' or i-nf-tS' {' day,' 
orlg;inally ' sun '). The Eskimoan anyark evidently means ' a long 
day,' and not simply ' day." No similarity of sound or meaning ap- 
pears here. 

(9) AoH'-nts. (meaning ' I make, build, or render it,' and not 
simply 'do ') is a better form o\ Jtonnh. K for ka- ('he — it"), -on- 
ttf- (' make," ' build,' or ' render "). -s (tcrminative sign of customary 
actionX — this is the etymology of the word, which has no similarity 
o[ sound or meaning with the Eskimoan tcfuneyoaq ('he works "). 

(10) ski^ti*'-kyi, and not suniunkt, represents the proper pro- 



nunciation of this word : it means ' on or against thy ear.' and not 
simply "e-ar; * the initial s- is the sign of the second person posses- 
sive, -kye is the locative, and -kfit-/- is the noun stem or root. The 
Tchuktschi tchintai. or correctly siuta (' his ear*), apparently has 
no affinity with this word. 

(l r) i-ny/fl'-kyM. and not ayinga. misquoted from eyittgia, is the 
correct fomt of this word, which signifies 'on or against one*s 
hand,' and not 'finger.' as does the Tchuktschi aihanka. with 
which it is questionably compared. 

((2) yu"-ndks, and not yoneis, means *it is buroing.' and not 
simply 'fire," as in the list: ^«- {' It *), -'«Afr- (' to bum*), -j {the 
lerminalive s^n of customary action). The Eskimoan oonakt^ok 
(' fire ' or ' to burn ") has htil a doubtful claim to relationship with 
this word. 

(13) o-st'-tS. and neither ackila (Huron), nor ocAaita (Ononda- 
ga), is the correct form of this vocable, meaning ' foot." The stem 
or root of the word is -jf"-/-. a stem that never meant ' h.md.* The 
Eskimoan eiichMk "or arkseit (' foot " or ' hand ') has ccrlainl)' no 
evident affinity with this word, 

(14) yo-yd -ni-re' . and not ioyature, is the true form of this term 
or expression, which signifies ' it is good ' affirmatively : thus.^o- 
(' il '>. -y^-nt-r- (' the good,' ■ Ltie right.' or ' the noble *). •re' (• to 
have or possess*). The Eskimoan ayunitcrk or ayuntlsoq means 
'not bad." and so ■ good ' negatively. These two words evidently 
have no affinity nor a common origin, 

(15) (U-tJ''-/d*. and not ckotta, is the proper form of this word, 
denoting 'hand.' With this meaning il is common to only two of 
the Iroquoian languages. Originally it meant ' finger." signifying 
literally ■ hand-protniding-lhing.* 

(t6) The orthography of noattshera is so uncouth that il is very 
ditlicult to discover its meaning. It does not mean ' head.' but 
'hat" or 'Bcalp-covcring.' It is properly written o-no-h£-Ur&, 
which form has no relation whatever to Tchuktschi «(rje-i*(6(i (' head *). 

(17) o'-'skuHi. and not keckktvaa, is the proper orthography of 
this term for • lip." It bears no resemblance to the Eskimoan word 
kakkiviar (' lip *). with which it is compared. 

(18) e-'nX-kd. and not enihak nor (tnfikah, is the proper spell- 
ing of this word, which means 'one is niale.' but never 'man.' 

fig) oA'kwe, but not on^t'tk, is the correct form of this term, 
which denotes ■ homo," "man.' 'a human being,' but never ' male,' 
to distinguish acx. This word, and e-'nl-kd above, have no root in 
common : so, Iviving no literal meaning common to both of them, 
they should not be compared with one and the .same word. The 
Eskimoan wnrds angui and innuk (' man *) are not related, and why 
compare them with two Iroquoian terms (f-'/tr-zid and oH'-kwe) 
likewise unrelated to each other? 

(so) J[*'-ffJ^' represents the true form oF anekaJt (Huron), eanuk 
(Tuscarora), atia (Nottoway), and means ' my mother,* not simply 
'mother," The root of the word is -*"-. which signifies ' mother.' 
H is my belief that it is related to -oh-tA'- (' to make or produce.' 
• to build or render '}. 

(ir) {>-nyoh-iik. noXyaunga. is the true form of this Iroquoian 
word for ' nose.' It has no apparent affinity to Tchuktschi chinga 
(' nose '). 

(22) kzvff^Hl'-i'; but not fuecktaka, is the correct form of this 
Seneca- Iroquoian word, meaning ■ red." It is compound, and evi- 
dently signified ' it is blood-marke<i." and so *il is red.' Thef« is 
an evident mel.ilhesis of the first and second syllables. The 
Tchuktschi kawacktuk {' red ') clearly has no affinity wh.-Uever to 
this word. 

(23) d-a'f-wd' -i<r and d-w^ttt'-tf are the forms of ennasa 
('tongue') found among the IrtKiuoian languages. They do not, 
however, resemble the Unalashkan aknak (' tongue*), 

(34) o-nyt-yS and o-ni-yt-fe arc the Inie Mohawk forms of 
ouniyeghtei; snow '); o-ni'-yd is the proper Seneca form oionytiak 
(also * snow ') : these words have no apparent relation to Tchuktschi 
aHHu or tumju of the same meaning. 

(25) ■'''-''1*. not Wj/f^, is the true Mohawk word for 'duck." The 
Eskimoan word for ' duck ' is UhorUrk. 

(26) o 'shf, and not oxkty, is the correct form in Huron of this 
lroquoi.nn word for 'winter' or 'year.* Us stem is -sk-, and 
means ' snow.' The Eskimoan ukskiok and uklsckuk have no ap* 
parent affinity or relationship with this word. 
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Thus, in comparing thirty different words taken from the several 
Iroquoian languages, there is scarcely a ^ngle instance in which 
Mr. Chamberlain has not misapprehended the true sound and real 
meaning of the words. 

Before an effective or satisfactory comparison between the words 
of two languages, or of two families of languages, can be made, the 
investigator should possess at least an elementary knowledge of 
both, a knowledge of their rules of etymology and syntax, and of 
their laws of vocalic and consonantic change. This is especially 
true with reference to the languages of the Iroquoian peoples. 
These tongues are among the most difficult of Indian languages to 
investigate and to understand. 

To a want of knowledge of these facts, and to the use of faulty 
vocabularies, are evidently due Mr. Chamberlain's errors. An at- 
tempt to establish the affinity and common origin of two languages 
upon material so faulty as that criticised is scarcely likely to be 
successful. J. N. B. Hewitt. 

Buttan of Ethnolosy, Wubington, D.CDec. a6. 



The Study of Languages. 

Your correspondent, H. L. E., asks in the last issue of Science 
whether there is any practical method of learning to read a lan- 
guage without the use of a dictionary. The present writer has 
learned to read readily two languages without the use of either dic- 
tionary or grammar, and believes his method not only possible, but 
the better way, when a knowledge of the language, not its gram- 
mar, is the one desired. His plan has been to begin with some 
easy author, and follow its text closely while some one reads aloud 
an English or some other familiar translation. By following such a 
plan through a dozen or more books, one may then venture on some 
simple author, dispensing with both dictionary and translation so 
far as possible, and learning the meanings of the new words, as 
they appear, from the context. After having read twenty or thirty 
novels or similar works in this way, he should begin the study of 
the grammar, and will then be surprised to 6nd that conjugations 
and declensions are no longer a task. After one has learned a lan- 
guage, a dictionary is very useful ; but he certainly can never get a 
thorough and exact knowledge of the meanings of words from Eng- 
lish synonymes. W. 

New Haven, Dec. 30. 

Coaspiracy of Silence. 

The following statement, made by one of your correspondents 
{Science, X. 309) — " But a general conspiracy among men of sci- 
ence to suppress views because they are new and unacceptable to 
old fogies, is impossible ; and your correspondent and the Duke of 
Argyll must certainly know that fact, and it will remain a fact, in 
spite of any number of instances of special local repression that can 
be cited" — is a logical curiosity. Whether or not the general 
conspiracy exists can only be known by examining the local action 
in special cases which may arise ; but we are told, that, whatever 
be the result of this examination, we must recognize the impossi- 
bility of such a conspiracy. This is decidedly a new process of 
scientific demonstration. Old Poz, who remarked, " I've said it, and 
that's enough to convince me," was accustomed to reason in this 
manner. 

The same correspondent states, speaking of Mr. Bonney, " What 
he meant in his rebuke of the Duke of Argyll is evident : he meant 
that any one man of science not engaged in a given special line of 
research can not and dares not make up his own mind as to the 
validity of one of two opposing theories until those others who have 
that special line of research in hand have practically reached some 
consent on the subject." 

This is the true ecclesiastical method, to which Mr. Bonney ob- 
jected. It is the method of the child in the song, who says,— 

" I believe it, for my mother told me so." 
It is the method of the man who has a profound reverence for 
authority, so well pictured by Thackeray ; — 

" So, as he had nothing to say in reply, he began to be immensely 
interested in the furniture round about him, and to praise Lady 
Clavering's taste with all his might. 

" ' Me, don't praise me,' said honest Lady Clavering, ' it's all the 



upholsterer's doings and Captain Strong's, they did il all while we 
was at the Park — and — and — Lady Rockminster has been here 
and says the salongs are very well,' said Lady Clavering with an 
air and tone of great deference. 

" ' My cousin Laura has been studying with her,' said Pen. 

" ' It's not the dowager : it is iAe Lady Rockminster.' 

" * Indeed ! ' cried Major Pendennis, when he heard thb great 
name of fashion, ' if you have her ladyship's approval. Lady Claver- 
in?> you cannot be far wrong. Lady Rockminster, I should say, 
Arthur, is the very centre of the circle of fashion and taste. The 
rooms are beautiful, indeed ! ' and the major's voice hushed as he 
spoke of this great lady, and he looked round and surveyed the 
apartments awfully and respectfully, as if he had been at church." 

It may be that the views imputed by Mr. Lesley to Mr. Bonney 
are correct, but this would not be suspected from the latter's pub- 
lished words : and it looks as if Mr. Bonney's defender, in his zeal, 
has given away Mr. Bonney's case, and the scientist's case in gen- 
eral, more completely even than was done by Mr. Bonney himself. 

Richard H. Buel. 

New York, Dec 30. 

Color and Other Associations. 

In a note on color and other associations, which I wrote, and 
which was printed in Science (vi, 1885, p. 242}, I gave the colors 
which my daughter Mildred (then a child eight years old) associ- 
ated with the days of the week, with the numerals i-ro, and with 
the letters of the alphabet in 1882. I stated that I found the same 
colors associated with the same forms in 1885. I have lately ques- 
tioned her again, and I find the same colors are still associated 
with the same forms in nearly every case. Saturday's color has 
changed from pure white to cream color ; F has changed from 
black to brown ; Q, which had no certain color, is now called pur- 
ple ; X and Y, which had not much color, are now called red and 
cream color (Q. X, and Y are now more frequently in use than 
then) ; 8, which was white, is now called cream color (a similar 
change to that of Saturday); and 9, which was called 'greenish?' 
is now called blue. With these few exceptions, the same colors 
have been constantly associated with the same days, numerals, and 
letters from 1882 to 1888, — six years. This case appears to me 
now, as formerly, to deserve record in connection with the observa- 
tions of Galton and others on the subject. 

Edward S. Holden. 

Bericelejr, CaL, Dec. so. 

Thomas Brudwood and the Deaf-Mutes. 

In a footnote to a page of Sir Walter Scott's ' Heart of Mid- 
Lothian,' I read, " ' Dumbiedikes' is really the name of the house 
bordering on the King's Park (Edinburgh), so called because the 
late Mr. Braidwood, an instructor of the deaf-and-dumb, resided 
there with his pupils." 

Now, I happen to know that Thomas Braidwood sold his estate 
(that goes by the name of our family, and is situated next to the 
Duke of Hamilton's, some twenty miles beyond Glasgow) in order 
to use the proceeds to start his institution for educating the deaf- 
and-dumb; and if Professor Bell, in his address at the Gallaudet 
anniversary, a notice of which is published in Science of Dec. 23, 
meant it as a reproach to the memory of Mr. Braidwood, when he 
says the school " was a money-making institution," and that its 
principal " had bound all his teachers under a heavy fine not to re- 
veal his methods to any one," it may be pertinent to ask if, under 
the circumstances, it was not only prudent, but a duty of Mr. 
Braidwood, to make his institution pay its own way. His all was 
involved in it ; and, had he not used what some people would call 
a necessary precaution, his school might have perished for want of 
funds, and himself been impoverished. At all events, that is the 
view his relations take of the matter. 

And when one reviews the dreary centuries preceding, when every 
now and ^ain some gentle soul proposed to educate the deaf-and- 
dumb only for it to drop out of thought again, perhaps it would be 
best to guard with caution the acts of him who staked his entire 
wealth in the venture, and spent forty-six years of life in establish- 
ii^ as a living fact what was but as a grand dream for centuries. 

Thomas W. Braidwood. 

VuMlud, N.J., Dm. 99. 
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BOOK-NOTES. 

• — Ever>' year Hood's Household Calendar 
takes a step forward, as its ingenious publish- 
ers strike some new thought in style and ar- 
rangement. For 1888 Hood's Calendar has 
the ' cut-out ' head of a young girl surrounded 
by a blue hood, making a very bcaulLEuL and 
attractive picture. The coloring is wonder- 
fully well done, and the pad, also printed in 
colors with a special design for every month, 
helps make up a very artistic calendar. 
Three millions of these calendars are issued, 
and all our readers should have one. Ask 
your druggist, or send six cents in stamps to 
C. I. Hood & Co.. Lowell. Mass. 

— Messrs. W. S. KimballA Co.'s (Roches- 
ter, N.Y.) straight-cut cigarettes are manu- 
factured from the finest, most costly, and 
briltianily colored natural leaf, and warranted 



absolutely pure, and by comparison will be 
found unequalled. A selected force of the 
highest skilled workmen only, are employed 
in their manufacture. Each cigarette bears 
their imprint and brand, in watermark, thus : 
■ W. S. Kimball & Co.. Straight Cut.' 

— Alice W. Rollins will contribute a paper 
to the }a,n\j:.^Ty Amm'eaH Afagasme.on man- 
ual training in schools. 
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THE NEW ASTRONOMY. 
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ikfor ■ peri«cc book. It* il!u«tr«ti.JOi tit admtrable. 
Tbe aulliat in hu preface tayt : ' 1 hare writico ihnc 
|MC«», aotrotlb«prot««Ha<ialr«a<der. but viihihehutaeol 
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aad itara." — HoittH Pott. 
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r«oent sppotoinent ol Vnt. Langlcy to ihc SecroCary- 
ahlpof thcSmlihtimlan Inatllullon Uu iiiccecd the Ute 
Prof. S. >'. Battd) ctdwih a tong lerie^ ol huDat» (rora 
Amirican aod foreign Iraiaed socielic^. 
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Wk have riiR r.RKATK.sr symma ihv with those cducainrs who 
arc cmteavoring to secure the introriucticm o( science- teaching into 
the pulihc schcKih. \Vc would .vivoralethis .Trlrtilion lolhe present 
curriculum, not only because of the interest and vaUie uf scientific 
knowledge as such, but because of its value as general inforniation. 
A great deal of that which is irjcorporatcd under the head of cle- 
menury science is really general infonnation, and as such should 
be in the possession of every child in the grammar-schools of the 
counir)'. We regard the little book entitled ' Introductory Steps in 
Science,' by the laie Paul Bert, as invaluable in this cunnectinn, and 
the English translation should be in every school. Nowhere else 
are the facts stated as simply, as clearly, and as comprehensively 
as in this little book. That this subject is beginning to attract the 
attention which it deserves, 15 evident. At a recent meeting of the 
American Society of Naturalists at New Haven it was elaborately 
and enlhusiasiicilly discussed, and now a valuable impetus is to be 
given to this movement among the teachers llii^mselves by (he prop- 
osition of the ./^<-a<Ar/«f .which is one of the best journ^ils of secondary 
education published in this or .iny other country, to give a priae of 
fifty dollars for the best essay on ■ Science in Secondary Schools.' 
The effect of this offer will be lo stimulate the teachers of the 
country to investigate the subject in its practical bearing. It is an- 
nounced that the comniillce of awards will give no weight In essays 
' that are merely arguments in favor of science- teaching. This is as 
it should be, for. unless this condition was made, Ihe majority cf 
the essays would be given over to the threshing of old straw. Con- 
testants ,\re requested to confine themselves sim[ily to ihe practical 
exposition of the results arrived at in the schoolroom, and to the 
best means of obtaining these results. The competition is open to 
all persons, without regard, as the announcement puts it. " lo age. 
sex, color, or previous condition of servitude," and no paper is to 
exceed five thousand words in length. All essays must be received 
at the office of the AcaJemy, Syracuse, N.Y^ on or before March 
15, 1888. Wc cordially recommend this competition lo all persons 
inlcrcstcd in science-teaching. It gives them an excellent oppor- 
tunity to be of practical service to the public-school system of the 
country. 

Thk meeting of the Engineers' Club of Philadeljihia. Dec. 17, 
was another instance of the advantage of providing sonielhing to 
eat and smoke at scientific meetings. The secretary, in his re- 
port, slates that he is glad to be able to announce that both mem- 
bers and guests seem to have been much pleased with their Uitle 
entertainment. Whereas the usual attendance at the mcclings may 
have \*aried from a doien to twenty, the attendance at this meeting 
amounted to something like three hundred and forty-two. It was 
not possible 10 determine exactly. In this case there was no 
speech- making, or any attempt to introduce any feature which 
might h.ive deprived the affair of an entirely informal and purely 
sociable character ; but it is believed that the entertainment will be 
of permanent and substantial benefit to the club. The decline of 
Ihe old scientific meetings is well ittustraled in those held, or at- 
tempted to be held, by one of the oldest scienlific associations of the 
country. This association, although it has maintained its existence 
for more than a hundred years, and has accumulated a library of 
scientific periodicals and Transactions of societies which is excelled 
by but one or two in this country*, has found it impossible, since 
the opening of the present season last October, lo bring together a 



sufficient number to form a quorum for the transaction of any busi- 
ness : ill other words, no new members have betrn elected, because 
fifteen out of the two hundred members of this society had nex-er been 
sulTicicntly of one mind to attend its meetings, which are held in a 
buildingeasjiy accessible to a very large proportion of them. This 
society has. as well, tried the social experiment once or twice, and 
with promising success: but it certainly seems, that. with IhedifTer- 
rnliation of the interest and work of scientific men, many of the older 
general acientitic societies must develop some new field in which 
they may be of service. In large degree ihey are now publication 
societies, but, as is welt known, there is a great disadvant.ige in the 
publication in one volume of a vast massof heterogeneous material. 
It frequently amounts to a mere burying of the results. 



MODERN-LANGUAGE ASSOCIATION, 

The fifth annual convention of the Modem-Language Associa- 
tion was held under the auspices of the University of Pennsylvania 
on Wednesday. Thursday, and Friday, Dec. 28-30. The large at- 
tendance of delegates, chicfiy from the East .ind South, bul some 
also from the West, was gratif)-ing as indicative of the steady 
f^rowTh of the organization. BuL all who came were amply repaid, 
for the proceedings were both interesting and instructive. The 
sessions were opened on Wednesday evening with an address of 
welcome by Provost Pfpper o( the university, who was followed 
by Prof. James MacAllisier. superintendent of the public schools o( 
Philadelphia. Professor MacAllistcr spoke on the place of modern 
literature in Ihe eflucalion of our time. It was a discussion of the 
topic which at yrcscnt is engaging the attention of pedagogues all 
over the world, wht-ther the cLtssics should continue to remain the 
basis of a liberal education or not. Professor MacAllisier ranged 
himself clearly and openly on the side of those who favored the 
substitution of modem literatures as such a basis in place of the 
study of Latin and Greek. After tracing the origin of the system 
of education which was still in vogue in all parts of the uni\*erse 
fifty years ago, lo (he revival of classical learning in the days of the 
Kenaissance, he argued, that while it was natural for the men of the 
fifteenth century logo to the classics for satisfying their sense of 
beauty and their desire for knowledge, for it w.is the Latin and 
Greek authors who had set these aspirations and desires in rao- 
lioii. there is no sufTicienl reason why wc. in our days, should go to 
the same fountain for quenching our thirst. With the achicvc- 
mtnis of modem nations in the realms of philosophy, jMietry, 
science, and literature, it is strange that wc should continue to 
tr»in the intellect and lo stimulate the heart almost exclusively 
upon works access to which is possible only after prolonged and 
laborious study of the languages in which they are treasured up. 
It is true that much has been done during the past decades to- 
wards dethroning the classics from the supreme nilership whidi 
they formerly exercised. After a good deal of fighting, science 
has found a place in our system of education, and it is conceded 
that any scheme of instruction is incomplete th.it docs not provide 
for ihc teaching uf modern languages ; but the controversy is by no 
means ended. Professor MacAllisier claimed thai the modem 
literatures of the world contained all ihc elements necessary for 
att.'uning the aim of culture, which is lo " know ourselves and the 
world," ,ind that sooner or later they must be given the first place 
in the inicttcciual culture of our time, and be made the chief 
instruments of literary training in the schools. 

On Thursday morning, after the transaclion of routine business, 
the reading and discussion of papers began, and continued, with an 
intermission of one hour at noon, until late in the aJtemoon. The 
papers on this and the following day were of two kinds. — some of 
a technical character, giving ihe results of detailed investigations 
of some special subject ; and others of a more general character. 
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dealing chiefly with questions affecting the teaching of modern 
languages. Among the latter was a suggestive treatment of the 
modem-language seminary system, by Prof. H. S. White of Cor- 
nell University. 

The purpose of the seminary is to guide the student towards in- 
dependent investigation ; but, in order to do its work properly, the 
student must first have gone through a preliminary training of no 
inconsiderable character ; and, in the second place, the seminary 
must be well equipped with the standard editions of the best au- 
thors, pamphlets, manuscripts, documents, photographic reproduc- 
tions of important scenes and monuments, epigraphical material, 
and the like. In the method of teaching, all study of authors must 
be based upon a study of the times in which an author wrote. 

Professor Kroeh of the Stevens Institute presented a paper on 
methods of teaching modem languages. After enumerating the 
various methods which have found followers, and discussing their 
merits and disadvantages, he pronounced himself in favor of the 
so-catlcd ' natural method.' The basis of all languages, whether 
literary or scientific, is the phraseology of every-day life, and this 
can be learned only by imitation. The ' natural method ' proceeds 
on this principle. But the imperfect training of the ear, or rather 
the total absence of such training in our schools, causes great diffi- 
culties in carrying out this method. The education of young people 
is still conducted almost exclusively through the eye by means of 
books. There is so little oral instruction, that the pupils not only 
do not hear accurately, but have to leam the art of paying atten- 
tion. 

One of the best papers, partaking of this genera! character, was 
that by Prof. Albert Smyth of the Philadelphia High School, on 
American literature in the classroom. " It is certainly discreditable 
to us that we have done so little towards a faithful and affectionate 
study of what is purely native and national in our American writ- 
ings. The text-books, with one or two exceptions, designated for 
use in schools, show no critical utility and no sense of proportion. 
This is due to the neglect of the study in the higher classrooms. 
There are two objects to be reached by a proper attention to this 
branch ; in the first place, it may be highly serviceable in education, 
because it, more than any other, admits of a complete severance 
of literature from philology; second, the study would ultimately 
assist in the development of that literature, and would discipline in 
it the critical faculty, for it must be admitted that America has not 
participated in the splendid progress of criticism in Europe during 
the last twenty years. We are poorest of all in criticism, and when 
we think of the high service the trained and faithful interpreters of 
poetry render to a nation, it would be hard for us to overrate the 
good results that may follow the extension of the English curric- 
ulum to include the genesis and brief history of American author- 
ship. It is our precious property to hold the literatureof our nation 
true to the higher ideals of life and its purpose." 

There were two papers discussing dialects, by Professor Primer of 
Charleston, and Sheldon of Harvard University. The former dealt 
with • Charleston's provincialisms.' also called ' Chariestonesc ' by 
the people in the South ; the latter gave specimens of a Canadian 
French dialect spoken in Maine. In discussing the latter. Professor 
Elliott of the Johns Hopkins University spoke of the importance of 
such investigations at the present moment. In a generation or two, 
all traces of these old dialectical variations, whether in Canada or 
the South, will probably have disappeared, and, unless they are 
now accurately noted down from the lips of those speaking these 
dialects, they will be lost forever to scholars and students of dia- 
lectology. 

Among the technical papers may be mentioned Professor Col- 
litz's (of Bryn Mawr College) exhaustive essay on the origin of the 
so-called weak verbs in the Teutonic languages, and Dr. Goebel's 
review of Paul's ' Principles of Sprachgesckichte' Professor 
Tolman of Ripon College, Wisconsin, read a paper on the style of 
Anglo-Saxon poetry. He compares the poetry to " a spirited horse, 
who takes a few bounds forward, and then stands prancing." 
Anglo-Saxon poetry is always more than lively, it is intense. 
Among the peculiarities of Anglo-Saxon poetry, the great scarcity 
of similes is worthy of note. On the other hand, as a kind of com- 
pensation for this defect, we have an abundance of striking poetical 
synonymes. For instance, the ocean is called such names as ' the 



whale's home,* ' the fish's bath,' ' the swan's road,* 'the sail road,' 
' the course of the fiood,s, ' the cup of the waves.' Another striking 
feature of this poetry is the idealization of the sensual and common. 
In conclusion. Professor Tolman said that he doubted whether the 
world has ever seen a purer literature than that covered by Anglo- 
Saxon poetry. 

The proceedings were enlivened by spirited discussions.. Be- 
fore the sessions closed, the convention heard the report of a com- 
mittee appointed to consider the question of petitioning Congress 
for a removal of the tariff on foreign books. The committee favored 
a personal presentation of the subject before the proper Congres- 
sional committee, and gave the following as the reasons why the 
tariff should be removed : — 

" The revenue derived from the tax is very inconsiderable, and is 
wholly unnecessary to the maintenance of govemment. The 
theory of protection to domestic industry does not enter into the 
question. American authors do not desire protection for the reason 
that books are not merchandise and do not compete with one an- 
other. Buyers of books are not governed as ordinary buyers by 
consideration of price, but by consideration of taste or personal 
fancy and of special availability for special ends. One book is 
bought in preference to another, not because it is cheaper, but be- 
cause it is better. The tax upon foreign books bears heavily upon 
the class which is least able to meet the financial burden ; viz., the 
professors, teachers, and students. Foreign works, whether in 
English, French, or German, are absolutely indispensable to these 
people, and we regard such a tax as is now put upon them as di- 
rectly harmful to the cause of knowledge and culture of our coun- 
try. By this book-tariff the ' tools ' of our profession are made un- 
necessarily expensive." 

After the election of officers, headed by James Russell Lowell as 
president, the association adjourned, to meet again during the cur- 
rent year in Cincinnati. The delegates were entertained during 
their stay by the Historical Association, the Penn Club, and the 
University of Pennsylvania. 

SCARLET-FEVER REPORT.'— IIL 
R. Stansburv Sutton, M.D., LL.D., Pittsburgh, Penn,, says, " I 
know to a certainty, that, when I was a general practitioner, I con- 
veyed the disease from a babe who died, to an adult woman who t%~ 
covered. I recall an instance where the little patient played with 
the cat. The cat carried the infection to other children in a 
neighboring house, they having caught and played with it, stroking 
its fur." 

Adolph Koenig, M.D., Pittsburgh. Penn., cites the case of a 
physician who visited his home during his attendance on a course 
of medical lectures, some hundreds of miles distant. While at home 
he came in contact with a ypunger brother suffering from scarlet- 
fever. About one week after his return to college he was attacked 
with scarlatinous sore throat, accompanied with fever, and lasting 
a number of days. He is decidedly in favor of compulsory reports 
to be made to boards of health, the State to assume the expense ; 
and the legally qualified physician is the only person capable of 
making such a report. Laymen would undoubtedly often confound 
other eruptive fever with scarlet-fever. 

J. F. Kennedy, M.D.. Des Moines, lo.. secretary State Board of 
Health, reports a fatal case of scarlet-fever in the family of a 
washerwoman, traced to infected clothing. He regards the disease 
as communicable from the patient until desquamation has fully 
taken place, the patient thoroughly bathed, and his person and 
clothing disinfected. From thirty to thirty-five days would be 
about the period of danger, dating from the beginning of the attack. 
A case was reported to the State Board of Health in which scarlet- 
fever was alleged to have broken out in a family, having been con- 
tracted from a dress which had been worn two years previously by 
a child who at that time died of the fever. Attending physicians 
should be required to report all the facts connected with each case 
of the disease that comes under their care, especially the cause and 
source of infection. Dr. Kennedy says, " I have for several years, 
in cases of scarlet-fever and diphtheria, used as a prophylactic zinc 
ferri chlor. and glycerine, equal parts, and giving according to age, 
to all exposed, from ten to forty drops in water every three or 

> CoDtiniMd from Stitmtt of J»n. 6, iBSS, 
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four hours. I give the iron as a germicide, believing il equally ef- 
fective in scarlct-fcver aiul diphlhcria. 1 would rcspecUully refer 
you to 'Hcillh Exhibition Literature' of Lh'e Epideriiiological So- 
<:ietj* of Great Britain, the publications of the Anifrican I'ublic 
Health Association, to reports of Slate boards of health, to Ziem- 
sens Encyc|opa-dia on scarlatina, and to articles in the American 
Journal of McdtCal Siitttce. 

Jerome Cochran, M.D.. Montgomer)-. Ala.. Stale health-officer, 
says, "Our law requires all cases It) be reported (i) by ihp physi- 
cian m charge; (a) if there is no physician, by the head of the fam- 
ily. We have boards of health in all of our counties, ami isolation 
and disinfection arc practised. Isolation and disinfection prnperly 
<ionc would go far to prevent its spread. Absolute isolation would, 
I think, prevent it absolutely." 

J. \V. Parsons. M.D., Portsmouth. N.H.. believes that scarlet- 
fever has .irsen dc ncn'a, on the grouml that after due inquiry no 
source of infection could be discovered. He thinks that heads of 
families, as being most iniercstcd, should be required to make re- 
ports of cases to health boards, and nol physiei.^ns, who already 
have enough of such gr.\tuitous work to perform. 

George H. Koh^, M.IJ., professor of dermatology in ihc College 
of Physicians and Surgeons. Baltimore, says. " I have never seen 
Any evidence which seemed to me lo establish the tU navtf origin of 
scarlet-fever at the present time. In 1877, I w.is mt-dical attend- 
ant to a poor family, in which tlicre were three children, — a boy of 
eleven, a girl a)>out eight, and annthcr younger child. The boy 
contracted scarlet- fever, it was supposed, at school. The cither 
children were bolh attacked a few days later. Two out of the three 
died, fn this case isolation was impracticable, .is the family (of 
six) lived in two rooms. In 18S3 an almost identically similar in- 
stance occurrc*! in my practice. A girl of SIX was taken ill with 
scarlet-fever, and several days thereafter two younger children, 
aged four and two respectively, were also attacked within twenty- 
four hours of eacli other. The youngest child succumbed to the 
disease. Isolation was attempted in this instance when the first 
-child was taken sick, but Ihc stupidity of the parents rendered all 
attempts at prevention nugatory." 

Dr. Rohc accepts the general professional opinion that from six 
to eight weeks should be allowed 10 pass before the period of 
danger of infection can be said to be over. He is convinced that 
thorough and repeated disinfection of the surface of the patient 
would decidedly reduce the period of infcctivcness of the patient. 
and has so expressed hmiself in his address on .State medicine (sec 
four Hal American Mtdica! Aisociation. July :. 1SS7}. lie further 
says, " All cases uf scarlet -fei-er (and all other infectious diseases) 
should be promptly reported, as soon as the diagnosis is made, to 
the health authorities. These reports should be made by the at- 
tending physician, in order (i) to have a prompt report, (2) to 
avoid false and malicious accusations, which would be easy if this 
duly were left to irresponsible persons, h'urther, a neglect of this 
duly, if it devolved upon the householder, might cause disastrous 
results, and afterward give rise to disputes and questions of vera- 
city between the physician and I lie patient's family. This duly ul 
com]Milsor>' nolilication, if imposed upon physicians, should, how- 
ever, l>c made as easy as possible, and should not involve any ex- 
pense to the practitioner. The question of compensation for such 
service is one open lo debate. No member of the legal profession, 
whether an olficial or nol. will perform any service for the State 
without exacting a fee. There is no equitable reason why a physi- 
i-cian should be required to act otherwise. Both sickness and deaih 
notices furnisfifcl to the authorities should be paid for by Ihe latter. 
It seems to me the duties of boards of health, if notitied of the ex- 
istence of contagious diseases, and when empowered by law, would 
be to secure the isolation of the patient, disinfection of aparcmenis 
after recovery or death, private funerals, nolihcation of sclitiol- 
ofTicers if children from the infected house arc attending school, 
supplying disinfectants, and, whenever necessary, invoke the aid of 
school authorities 10 close schools. In addition to the public meas- 
ures mentioned, personal di.sinfection of llie body of the patient, 
by daily sponging with an effective solution of chlorinated soda or 
thymol, or inunction with a disinfecting unguent or oil. with im- 
mediate dtsiiifeclion of all discharges and bed-lincn. would, 1 feel 
sure, result in a marked restriction in the disease. I believe isola- 



tion hospitals would aid materially in restricting this disease. t>rop- 
er instruction of the public (and. I may add, of the medical pro- 
fession) would be a strong help to practical sanii.irians. There 
are even health oiTiclals known Co nic who might profit from such 
instruction. I do not think the prophylactic administration of 
remedies would accomplish much good. Avoiding contact with 
the infective material is the best and surest means of prevention." 
For intorm.ttion touching, the comnumicaiion of bovine scarlel- 
fcver to man. Dr. Rohi refers lo Ihe reports of Mr. W. H. Power 
and Dr. E. Klein in the Practitioner. 

T. B. Heimstreel, M.D.,Troy. N.Y.. thinks that cases of scarlet-fever 
should be reported to he.-Uth boards by medical attendants, and that 
these boards should prevent the attendance at school of other chil- 
dren of the same family in which the disease exists, and shouhl dis- 
infect the apartments, etc. 

George Glenn Wood. M.D.. Money, Penn.. writes. " My plan ol 
preventing the spread of scarlel-fever would be to establish one or 
more scarlet-fever hospitals, according to sixe of city, on the same 
plan that sm;dt-pux is managed. Inasmuch as the large cities are 
the usual hot-beds for this, as all infectious diseases, and its sup- 
pression there would mean the escape of rural cities and towns, the 
proper management would be 10 stamp it out at the former places. 
If. tlicii, scarlet-fever patients were instantly removed, and quaran* 
lined in such special hospitals, lh<-re attended by the family phy- 
sician if desired, and nursed by parent, friends, or professional 
nurse, advantages would occur nol only lo paliciil, but lo other 
members of same faintly, and the ptibltc at large. Of course, lo be 
effectual, the whole matter must be compulsory." 

Lincoln K. Stone, M.D., Nuwlon, Mass., says, "I can hardly 
say that cases can arise de novo, but a few years ago. in July, in a 
farmhouse during baying, a case occurred where no case had licen 
known for years. There h.id been no intercourse with other 
people, no other case known in town. The house was situated on top 
of a high hill, half a mill- from any family. The patient w.-is a young 
child about three years old. There was no other case in the house, 
though young children in the family. Most careful inquiry could 
throw no light on the case : it seemed almost de niyt'o." He reports 
a case where a blanket, used by a child before and during an attack 
of scarlet-fever, by some accident or carelessness, was not cleansed 
or destroyed after recovery, and a child, a relative, visitmg, pUyed 
with the blanket and had a severe attack. 

D. W. Hand. M.D.. St. Paul. Minn., member of the State Board 
of Health, thinks ih.it placards should be placed 'on the houses 
where scariet-fevcr exists, so as to give the public notice of the Irt- 
feciion. He knows of several instances where strict isolation and 
disinfection have confined the disease to one child in a family. 

A. J. Howe. M.IX. Cincinnati. O.. in reference lo the de noiv 
origin of scarlet-fever, says, " I do so believe, but may be mistaken. 
My belief is based on the fact that typhus, erysipelas, and diph- 
theria do arise de novo, under inAuences which develop zymotic 
poison. Possibly scarlet-fever virus is too strictly specific to come 
from any thing but the sc.trLalina germ." Dr. Howe relates the 
following incident: "A gentleman of my acquaintance, living in 
Ihe country, brought a child, a boy five years old, from a city fifty 
miles distant. On the way. when near home, he stopped at a 
schoolhouse a few minutes during recess, and several of the pupils 
gathered around the little stranger. The next morning I was pro- 
fessionally called to the child, and found him violently sick with 
scarlet -fever. In eight days from that lime, thirteen out of twenty- 
seven of the school-childi^n were down with Bcarlct-fcvcr. There 
had not been a scarlatina' case within five miles for three years." 
He recalls another instance in whJth a waddeil hood, that of a 
child which died of scarlet-fever, was the bearer of the disrjsc to a 
child in the counlry. to whom the garment was given. Inlhiscase 
the article retained the infective virus two months, — March and 
April. 

J. Howard Morgan. M.l)., Westerly. R.I.. reports. "1 have now 
under care eleven cases in one family, who arc convalescing from 
scarlet-fever of rather mild type, ihr: first three of which (vijc,. the 
youngest three of tht family) began to sicken se^-en days oflcr Ihc 
coming of their grandmother to visit the f.tmiiy. from a place some 
six miles away, where she bad been attending fur a week or iwd 
another grandchild who had ' sore throat and the same sort of rash,' 
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but was not sick enough to necessitate calling a physician. The 
grandmother wore nearly the same clothing while on her visit that 
she had when attending this previous case. The other eight cases 
of the eleven probably took the disease from the first three, since, 
owing to the size of family and their circumstances, satisfactory 
isolation could not be had ; and I know of no other cases in the 
vicinity." 

Dr. Morgan recommends to disinfect discharges from bowels, 
bladder, and throat by adding an equal volume of solution of corro- 
sive sublimate (i to 500); to anoint the skin daily during desqua- 
mation stage, so as to diminish the risk from fine scales of epider- 
mis floating in the air ; to bathe frequently the skin during that 
stage, and to disinfect the water so used by adding an equal vol- 
ume of the corrosive-sublimate solution; to disinfect bedding, 
clothing, etc.. by soaking in a solution of corrosive sublimate (i to 
1,000) or by prolonged boiling in water ; to disinfect rooms, etc., by 
burning dust and sweepings, washing wood-work, etc., with cor- 
rosive-sublimate solution (.1 to 1,000), and by thorough fumigation 
with sulphur-fumes finally ; to forbid nurses or members of the 
family attending the sick to mingle with others without first disin- 
fecting their hands, etc., and changing thetr garments worn in con- 
tact with the sick ; lastly, to forbid public funerals for those dying 
of scarlet-fever. He further says, " Where I have succeeded in 
having these measures carried out, I have never known the disease 
to spread further. Beyond thorough ventilation of apartments, 
and disinfection as above recommended, only such measures as are 
calculated to promote health and bodily vigor will be of any service 
to prevent the well from contracting the disease when exposed to 
it. The use of belladonna, camphor, etc., as preventives, I believe 
to be utterly valueless, except, perchance, for the mental effect upon 
those having exa^erated fears of the disease. Aside from the 
cases usually cited tn text-books, a case of interest was reported in 
the London Lancet of April 11. 1868. I believe. A domestic ser- 
vant died of scarlet-fever of very malignant type, after which the 
doctor gave directions for the most vigilant care in purifying the 
room and its contents, bedding, clothing, etc. ; all which directions 
were strictly carried out, except with r^ard to the blankets, which, 
as the young and newly married mistress objected to the conversion 
of new blankets into old ones by the process of scouring, were put 
away uncleansed in a wardrobe in a vacant room. 'Fourteen 
months afterwards, this young housekeeper, expecting her first 
confinement, whilst providing a temporary bed in her room for the 
accommodation of her monthly nurse, took these identical blankets 
from their resting-place as a part of the covering for it. About a 
fortnight after making this provision, her labor not having come on 
in the interval, I was requested to visit her. I found her under 
scarlet-fever of the most severe form. In four days parturition com- 
menced, and she died from exhaustion in half an hour after the 
birth of her child,' " 

James P. Marsh, M.D., Green Island, N.Y., gives the following 
from his case-book; "Feb. 3, 1887, Miss M„ aged eighteen, came 
down with scarlatina, which ran a moderately severe course. On 
Feb. II, 1887, her nephew, aged five years, came down with the 
disease, which ran a mild course. Through the whole of his aunt's 
illness, he was constantly in the room with her, from certain circum- 
stances isolation being impossible. At no time after the beginning 
of her illness was he out of doors, hence there was no other source 
of exposure." Dr. Marsh refers to the following articles : ' Practical 
Considerations Regarding the Acute Infectious Fevers, especially 
Scarlet-Fever' {Gat'llarifs Monthly, vol. xi. p. 427), 'The Source 
of Infection and Limits as to the Time of Infection of Scarlet-Fever 
and Measles ' (AVw York Medical Record,so\.xxm.'^.(>\2),*'OMxz.' 
tion of Contagiousness after Scarlet-Fever ' ( Transactions of the 
New York State Medical Association, vol. i, p. 73), • Duration of 
the Infectious Period of Scarlatina ' {New York Medical Journal, 
vol. xiv. p. 278). 

A. Vanderveer, M.D., Albany, N.Y,, reports that healthy children 
carried in a carriage that had the day before contained cases of 
scarlet-fever, sickened with the disease in due time. 

Winslow Anderson, M.D., San Francisco, Cal., writes that on 
several occasions, when his patients have been visited while suffering 
with scarlet-fever, the visitors have carried the disease several miles, 
and cdmmunicated it to children. 



Thomas F. Wood, M.D., Wilmington, De!., says, " My children 
played in a room whe.re some clothing was being quarantined be- 
cause of a suspicious eruptive disease which was too light to be 
called scarlet-fever. The boy who came first in contact with the 
clothes was seized, and two others took it from him." 

A. R. Hopkins, M.D., Buffalo, N.Y., relates an instance in which 
a child, ill with the disease, sent a book from its bed to a neigh- 
bor's, the only direct communication between the houses or fami- 
lies. The disease followed the book in five days. In another in- 
stance a stuffed chair from a nursery where the disease had been 
present six months before, was sent by express to a house miles 
away, where no fever was, or had been, in years. The disease 
followed the chair in less than two weeks. 

Samuel B. Ward, M.D., Albany, N.Y., says, "Many cases have 
occurred in my practice where one child in a family would catch 
the disease from some known exposure, outside the house, and 
within a week other children in the house would take it from the 
one first affected. N. W., aged eight, was taken with the fever- 
Three or four days later, A. W., ner sister, aged six, took it, the 
two having slept together before the first was taken ill. The 
baby, aged two years, was promptly isolated, and escaped for six 
weeks. Through the carelessness of a nurse he then one day ran 
down stairs — or rather crept down — into his sick sister's room, 
came down three days afterwards with the disease, and died of it. 
E. K. aged five, and L. K. aged three, were attacked at nearly the 
same time with scarlet-fever. The baby, aged eighteen months, 
was spending the day with a friend when the discovery was made, 
and did not return home for two months. In the mean time the 
other two children recovered. The utmost care was taken with 
the disinfection of the house by burning lai^e quantities of sulphur 
with all openings closed, scrubbing the wood-work and floors with 
bichloride of mercury, leaving all windows open for twenty-four 
hours after fumigation, washing all bedding and clothing in car- 
bolic acid, etc. After the house was thoroughly warmed again, — 
it was in winter, — the baby was brought home, took sick with the 
fever within a week, and died of it. Could the wall-paper have 
retained the contagion ? It was thoroughly swept down, but not 
removed." 

Dr. Ward encloses to us a letter which he has received, and 
which sufficiently explains itself : " The case you refer to, in your 
note to me, was that of my daughter, who, in the summer of 1874^ 
after a sojourn of seven weeks at the cottage occupied by my fam- 
ily, and while still there, broke out with scarlet-fever. She had not 
been away from the place from her arrival there up to the time she 
was attacked. There was no other case of scarlet-fever at the 
hotel, or in the cottages connected with it, during that summer. It 
seems that the family — friends of ours — occupying the cottage- 
contiguous to the one occupied by my family, had, during the win- 
ter and spring months just preceding, suffered severely with 
scarlatina maligna, losing one child from among those attacked. 
In the month of August, about the middle of the month, it is usual 
to experience at this place a cold storm, generally of three days" 
duration, when heavy winter clothes are necessary to comfort.. 
Our friends in the cottage contiguous, being habitues of the 
place, like ourselves, were well provided in this respect, and, 
during the prevalence of the storm of that year, clad themselves, 
and their children in their winter garments. Dr. Budd, pro- 
fessor in the Medical School of the University of New York City^ 
now deceased, who attended my daughter, had no doubt that my 
daughter contracted the disease from absorbing the germs quies- 
cent in the woollen winter garments of the children of our friends, 
with whom my daughterwas a constant playmate. The disease in her 
case, however, though well defined and the eruption profuse, proved a 
light one, I being able to bring her home on the eleventh day from 
the first appearance of the disease, without any unfavorable resulting 
consequences. During the continuance of the illness, every window 
in my cottage was kept open, save those in my daughter's room,. 
both night and day ; the door of her room remaining Uke%vise open, 
thus admitting freely the sea-wind, whether violent or mild. At one 
period of her illness there was an incursion of mosquitoes, continu- 
ing for several days, so dense that lamps were not lit, and guests 
moved around or sat about with handkerchiefs upon their heads \. 
the curious fact of which circumstance, however, was the fact that 
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ihouRh every room in my cottage was thick with mosquitoes, ex- 
cepting ll1.1t of my daughter, there were only two of ihrsn insects 
at any lime observed in her room during the whole period of her 
illnMs." 

W. W. Johnston, M.D.. Washington, D.C. says. " In my own 
family one case of scarlel-fcvcr occurred : other children escaped. 
In another family of eight children, isolation and disinfection pre- 
vented the spread of the disease, but such instances are numerous." 

Charles W. Covcrnlon. M.D., Toronto, Can,, ex-prestdcnt Pro- 
vincial Board of Health, and Peter H. Bryce. M.D.. Toronto. Can., 
secretary of the Pro^'incial BoanI of Health, relate an instance 
where each succeeding member of the family took it at intervals 
of three or four days. At the period when desquamation of 
the first was beginning, a younger took a mild form of the dis- 
ease. A few d.iys After%vards conjunctivitis of both eyes appeared. 
ending rapidly in the destruction of sight. Thp disease afterward 
extended to the middle, with perforation, of tympanum, etc. There- 
after the disease attacked the knee and elbow joints, with intense 
suppuration and inflammation, ending in their destruction. The 
child died on the Iwelllh day. There were some four or five chil- 
dren in all. In the family of one of these physicians, a Cimbridge 
Student had .i book which he was studying at the time of the sdz- 
ure with scirlalina. After his death, said book, with others that 
had been open in the sick- chamber, were packed up and sent lo 
the tatter's family in London, where Ihcy were placed in a garret. 
Ten years after, a younger brother at Cambridge sent for these 
works. Shortly after receiving them, he look scarlatina and died. 
No other exposure to the rlise.ise was known. 

Dr. Bryce, in speaking of the methods to be adopted in prevent- 
ing the spread of the fever, refers to an experience he had five years 
ago, in the following language : " A child in a family in which there 
were 6ve children was taken with scarlel-fever. It and its mother 
were put in .in upper room, and the lobby cut off by a curtain an- 
tisepticircd with a solution of corrosive sublimate. The soiled 
articles of clothing, etc., were placed in the same solution, and the 
remnants of food were burned in tht* fireplatc of the room. Seclu- 
sion was perfect. At conclusion of desquamnlion every thing was 
disinfected. No second case occurred in the family. Dr. Brycc 
thinks the period of infection is not less than forty days, 

EXPLORATION AND TRAVEL. 

Transvaai,. — The railroad from Delagoa Hay to Transvaal, 
which was mentioned rn Scitnee, No. 245, has been opened from 
Lorenzo Marques to the boundary of the Portuguese Possessions. 
It is somewhat difliciiU to fonn a correct idea of the state of affairs 
in (hat region, as alt news comes from English journals, and as the 
English arc in constant fear of an increase of Boer, German, or 
Portuguese influence in South Africa. The Boers, of course, make 
strenuous efforts to open a route to the se.T independent of the 
English, who threaten to swallow up the republics. This aim has 
been achieved by the new railroad, the greater part of which nins 
through Transvaal, and is in the hands of the Boers, while the part 
now opened is in the hands of American capitalists. The opening 
of this railroad, which was represented by English travellers as ira- 
pn>bable, will result in a rapid devclopmcnl of the natural resources 
of the Transvaal. Although a strong influx of Englishmen into 
those countries m.-iy be expected, it is not probable that they will 
swamp the Boer clement, which has so long resisted the incessant 
attacks of the English. 

Zanjiikah. — The SuUan of Zanzibar, whose territories have 
been reduced to a narrow strip of coast-line by recent treaties, has 
leased his rights on the African coast between Wanga, at the 
mouth of the Umba. and Vitu, to the British East African Associa- 
tion. As he has made a similar contract with the Tierman Ea.st 
African Association, his rule t<t practically limited to the islands of 
Zanzibar and Pcmba and several parts of (lie coast that are of little 
importance. The part of the coast leased to (be British Associa- 
tion includes the whole coast-line between the line of demarcation 
between Gemian and British influence and the German district of 
Vitu. It is said that vigorous attempts will be made to open a 
route from the coas( to the Victoria Nyanta. 

Farini and Chavanne.— Dr. Hans Schini, who made a long 



and interesting journey in South Africa, undertakes to expose 
Farini, who claimed to have accomplished a long and haiardous 
journey to Lake Ngaml He gives convincing proof that Farini. 
who wrote a large volume on his adventures, never entered the 
Kalahari, and never came into those remote regions in which he 
claims to have made important explorations. Several passages in 
his book had excited the suspicion of scientists ; and Schin* gives 
now, in two letters tn Peiermanrt's Milteilungen. conclusive proof 
that his adventures and discoveries arc one great fraud. The work 
of another African traveller, J. Chavanne, has been justly ant^ 
severely criticiietl. Chavanne travelled forsomctimeon the Kongo, 
and published the results of his observations in a magnificent vol- 
ume, which ts now shown to he largely an audacious plagiarism on 
other publications on the Kongo, particularly Pechucl-Loesche's im- 
portant work. Part of Chavanne's own observations are shown to 
be untrustworthy. Hr. von Darckelmann, who criticised Cha- 
vanne. and Schinz. must be congratulated for their courage in expos- 
ing these scientific impostors. Nothing should be more rigidly de- 
manded from travellers than truth and a strict distinction between 
their own observations and those of others. Those infringing these 
rules cannot be too severely criticised. 

TheObanci. — Captain van G*!c, who attempted to reach the 
Welle from the falls of the liimbiri last summer, but gave up his 
plan on account of the dlfliculty of obtaining food at that point, left 
Lcopoldvillc on Oct. 2 on board the ' En Avant.' He proposed to 
ascend the Obangi. and thus to .iscertain its connection with the 
Welle. It will be remembered that Grcnfell succeeded in ascend- 
ing the rapids of Zongo, which prevented Van Gile from exploring 
the upper part of the river. After having passed these rapids. Van 
Gde hopes to find navigable water and to reach the Welle. As it 
is doubtful whether the Obangi receives a large tributary from the 
east which may be identical with the Wcllc, he will carefully exam- 
ine the left bank of the river, and explore important tributaries 
which he may di&covcr (Motnf.g^ogr.). 



MENTAL SCIENCE. 

Re-Action Time for Sensations of Temperature. 

I N a recent number of Pfliigtr's Archiv of physiology. Vint schgau 
and Steinach give a preliminary report of a series of experiments 
upon the time necessary to perceive a sensation of heat, of cold, or 
of conLicI with the skin in various parts of the body. The lime 
necessary for the mere feeling of contact on the midtllc of the fore- 
head was for Vintschgau .119. and for Steinach .107, of a second. 
The time of feeling a contact upon the right cheek was .119 ami 
.101 of a second i^spcctively: and similar numbers for the volar 
and dorsal surface of the left hand are .126, .128, and .133 and .111 
of a second. The results of their experiments upon the time it takes 
to perceive a sensation of cold and of warmth are given in the tabic 
below ; — 
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The conclusions that these tables enable us to draw are, that we 
feel a sensation of cold more quickly than one of heat, though the 
difference is slight ; again, that we re-act more quickly to sensa- 
tions of contact than to those of temperature. If the stimulation 
be applied to the same spot repeatedly and at short intervals, the 
time is in general lengthened. This was found to be true for the 
forehead and cheek, for sensations of cold, after a very few min- 
utes. The same is true for the forehead with the stimulation by 
heat ; but on the cheek after fifteen minutes, with the time taken 
each minute, there was no such lengthening of the time. More de- 
tails regarding the method of obtaining these results will be given 
in a future paper. 

The same topic has also been investigated by Dr. Goldscheider 
iArchivfiir Anai. vnd Phys., 1887, v.). His method was to ap- 
proach a metal ball to the skin, thus breaking an electric connec- 
tion and re-acting by a simple movement of the jaw. To get re- 
liable results, he chose parts with a thin epidermis, and used an in- 
tense stimulus. For cold, the ball was at a temperature of 15^ C. ; 
and for warmth, at a temperature of 50*^0. In all, over two thou- 
sand observations were made. The average of all these times was, 
for cold, on the face, near edge of the eyelid, .135, on upper arm 
.150, on the abdominal surface .226, and on the inner surface of the 
thigh .255, of a second. Corresponding times for the perception of 
■warmth on the four places were .190, .270, .620, and .790 of a 
second. Warmth is thus much more slowly perceived than cold, 
and the more so the farther from the brain the part of the body 
tested, the difference amounting in the lower limbs to nearly half a 
second. It should be said that care was taken to choose parts of 
equal sensibility in the several regions of the body. If the stimu- 
lation is only moderately strong, and especially if the stimulation is 
weak, the re-action time is much lengthened. For example: a 
moderately warm stimulus on the arm takes .46 to .54 of a second 
to be re-acted upon, and, if the stimulus is weak, it takes .90 of a 
second to i.i seconds. That this lengthening of the time is really 
an effect of the intensity of the stimulus, is shown by the fact that 
it occurs in weak stimulation of the most sensitive areas, and not 
-only in strong stimulation of insensitive areas, as would be the case 
■were the lengthening due to the slow radiation through the epider- 
mis. These facts are all in good accord with former investigations 
of the topic. The explanation of this difference between the re- 
action time for heat and for cold cannot yet be given. But Dr. 
Goldscheider is not ready to ascribe it to the fact that the one 
sensation passes up the white columns of the cord and the other 
through the gray matter. The results of the two investigations 
agree fairly well on the time for the perception of cold, but the lat- 
ter gives much higher values for the re-aclion time to a warm stim- 
ulus. 

Visual Units ik the Retina. — In viewing a series of uni- 
formly scattered dots, we will at a certain distance be able to rec- 
ognize them as dots; but if the object be further removed, they 
will fuse into a more or less uniform surface. By testing back and 
iorth, one can quite accurately determine the distance from the eye 
at which the dots are just visible as single dots, and. if we measure 
the distance between the dots, it is possible to calculate how lai^e 
a surface on the retina is necessary to impress us with the vision of 
a separate dot. Such a surface would be a visual ,unit, and the 
point of importance is to find what anatomical basis there is for 
this physiological unit. In 1881 Carl Du Bois-Reymond measured 
the size of these visual units in the fovea, or yellow spot of the ret- 
ina, and found that such a unit was exactly the size of a cone at 
this point. He did not use dots, but rays of light shining through 
holes in a screen. This makes it extremely probable that a cone is 
the anatomical unit of vision. Dr. Wertheim {Graefe's Archiv, 
1887) has continued these determinations for the lateral parts of the 
retina, where the vision is less fine, and where it is in general known 
chat the number of cones is fewer. In tracing the decrease in the 
number of visual units to a certain area as we go upwards from the 
centre of the fovea, he gets a curve, showing at first a marked de- 
crease, then a short period of almost no change, and then a long 
period of slow, regular decrease. If we ask, How does this har- 
monize with the anatomy ? the answer cannot be as definite as 
we would wish. The part of the curve showing a marked decrease 
corresponds to the outer parts of the yellow spot ; and the ratio 



between the number of visual units at the edge of this, compared 
to the number in an equal surface of the centre, is as one to two or 
three, while the ratio of the number of the cones in the two places 
is about as one to three or four. The next period of the curve can- 
not be thus compared, because the size of the yellow spot is differ- 
ently determined by different observers. With regard to the lateral 
portions of the retina, it can be said that the largeness of the visual 
Units makes it necessary that the cones be separated, and this the 
anatomy bears out. The general conclusion is, then, that the cones 
are very probably the anatomical basis for the visual units, and that 
the rods (that become more numerous as we recede from the cen- 
tre of the fovea) cannot convey the sensation of a single objective 
point. 

The Psychology of Joking. — Dr. Hugh lings- Jackson pub- 
lishes some interesting remarks on this topic in the Lancet of Oct. 
27. He regards punning as the lowest stage of the evolution of 
humor, but even in the pun he' sees a material for the study of nor- 
mal mentation. In a pun we have two ideas called to the mind at 
once, — a double vision, as it were ; and, as all thought is the com- 
parison of relations, this is simply a caricature of the normal pro- 
cess of thought. Again: the world owes a great debt to the first 
punster, because he began the ' play ' of the mind (in the same 
sense as art is founded on the play-instinct), and so detached him- 
self from the grossly useful, and showed a surplus energy capable 
of developing into the highest traits of mankind. To lack a sense 
of hut^ior is a bad thing. " The man who has no sense of humor, 
who takes things to be literally as distinct as they superficially ap- 
pear, does not see fundamental similarities in the midst of great 
superficial differences, overlooks the transitions between great con- 
trasts. I do not mean because he has no sense of humor, but be- 
cause he has not the surplus intellect which sense of humor im- 
plies." Again : " I think that observation confirms what a priori 
seems likely, —\\\ax. pari passu with the evolution of the sentiment 
of jocosity (playing at unreality) is the evolution of power of realis- 
tic scientific conception, — from sense of the merely ridiculous with 
parallel realistic conception of simple things, up to sense of humor 
with parallel realistic conception of complex things." Dr. Jackson 
then looks upon punning as a ' mental diplopia ' in which there is 
a double mental vision, but not of the kind conducive to useful 
ends. It is something like the thought in dreams. He sums up 
his view in these words : " The process of all thought is double, 
in degrees from a stereoscopic unity of subject and object to mani- 
fest diplopia (two objective states in one subject). The process of 
all thought is tracing relations of resemblance and difference, from 
simplest perception — to say what a thing is, is to say what it is 
like and unlike — up to most complex abstract reasoning. The 
formula of the caricature of the normal process of thought is the 
' pretence ' of some resemblance between things vastly different, 
from punning, where the pretended resemblances and real differ- 
ences are of a simple order, up to humor, where both are highly 
compound. We have the ' play ' of mind in three degrees of evolu- 
tion, three stages of increasingly complex incongruousnesses." 
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Geology and Mining Industry of Leadville, Colorado. With Atlas. 
By Samuel Franklin Emmons. (U.S. Geol. Surv., Mono- 
graph XII.) Washington , Government. 4". 

The magnificent volume in which the geology of the Mosquito 
Range, and more particularly that of the environment of Leadville. 
Col., and its mining industry, is described, contains the results of 
investigations begun in 1879, at the instance of Clarence King, first 
director of the United Slates Geological Survey, and continued 
until May, 1881. Abstracts of the results of these investigations 
have been published in the 'Second Annual Report of the Director 
of the Survey,' but it is only now that the full work and the magnifi- 
cent atlas have been issued. We will cull only a few points from 
this great work which are of general interest. The first part of the 
book deals with geology. A brief history of the discovery and 
growth of the Leadville region is given. Emmons demonstrates 
that the paleozoic and mesozoic strata lie unconformably on the 
Archsean, and, what is of the greatest importance, that the forma- 
tion which is immediately adjacent to the Archasan varies from 
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place to place. At one paint iriassic beds, sloping away at varying 
angles trom (he flanks of the niouniain. rest dinrcily upon itie 
Archxan beds : at another point, the lower beds of ihc cretaceous ; 
at still anollicr, .ind this more rarely, the carboniferous Umestoiies 
are exposed, resting against the Archaean; while above thcni. al- 
ways conformable, are found tbc iriassic. Jurassic, and cretaceous 
fi>rmations, as one follows (he section in an ascending geological 
sense. These facts make it evident that these bc<ls have not been 
(olded into a long anticlinal fold, the crest of which was subsequent- 
ly planed off by erosion, but that the exposed Archaean pans repre- 
sent an ancient continent or island along whose shores the younger 
beds were deposited. The lithologic.il char,icli'r of the scries con- 

[ firms this view, as they bc.ir intern.il evidence of being a shore de- 
posit. The CnloMiio Kange is the most extensive of these ancient 
land-masses. Originally the western boundary of the P.irk area 
consisted of t\vo or more masses, forming a general line of cleva* 
Hon parallel to the Colorado Range. Through the south-cisiem 
portion of this arc.i, and parallel with its longer axis, runs ihev.ttlcy 
of the U|]per Ark.ins.is Kivrr. which, however, during paleozoic 
and mpsoroic tiiDL-s, did not cx'mI. 
The Mosquito Range was not formed until the great dynamic 
movement in the Rocky Mountain region at the close of the creta- 
ceous. Enomious rrassc-s of eruptive rocks arc found in this 
region crossing the sedimentary strata to greater or less elevations, 
and then spreading out in immense sheets along the planes of 
^m <iivision between the different strata. From the fact that these 
^P interbcddcd sheets of eruptive roLks are found practically conform- 
^^ able with their bounding strata, and, like ihcm, folded into sharp 
folds and cut off by faults, Emmons concludes that the eruptive 
activity preceded the uplift of the Moscjuito Range. The latter 
I was effected by a pushing-together from the east and from the 
^K west, a secondary movement acting in a nurtli-aiid -south direction. 
^V The Archa-an masses, between which the conformable scries was 
deposited, the resistance of which caused the crumpling of the beds, 
must have participated in the folding. 

A special chapter is devoted to the discussion of the geological 
phenomena and theoretical questions. The most imporlatitof these 
are the discussion on the folds and faults, and a comparison of the 
monoclinal folds and the great faults of the Great Ba&iii with those 
■of the Rocky Mountains. Emmons believes that the former are folds 
similar to lliuse of the eastern mountainous region. He considers 
them true plications, and believes, that, could the structure beneath 
the valley be seen, the missing faulied-down members of the fold 
Id be found. [4is principal objection against the reading of the 
geological structure of the Great Basin accepie<l by many scientists. 
that it is a region of faulted blocks uplifted in different directions, 
and practically without plication, is, that this theory would involve 
the actu.il annihilation of considerable wedge-shaped segments of 
stratified beds by the simple action nf faulting. His theories of the 
origin of mountain-ranges are in accordance with Suess's theoiies. 
He denies the existence of an uplifting force, but cotiM<Iers the 
^_^ faults as caused by contraction and conse<|uent sinking, while (he 
^B folding is caused by tangential pushing and crumpling of 5Uperlici.il 
^H strata o( the earth's cnist. Anuthcrubject which he discusses fully 
^1 is the origin of dolomites and serpentine, the origin of the intrusive 
^H masses, and the improl>ability of sedimentary lOcks being absorbed 
^H by eruptive masses. 

^K The second pari of the volume deals with the mining Induslry. 
^y wth the origin of the metal deposits, and tht; nieihutls of smelling. 
^^ Theallas contains, besides numerous sections, a reprint of the Hay- 
den map of Central Colorailo. anil a topographical map of the Mos- 
quito Range drawn so that the light falls from the north-west and 
at an angle of 45° U|>on the inountains, by which method the topo- 
,gTaphical features appear very clear and distinct, 

j4tt inquiry into Socialism. By THOMAS KiRKUP. New York. 
Longmans. 12". 

The author of this book declares himself a socialist, but he 
means by socialism something quite diflcrent from what usually 
passes t>y that name. He does not favor communism, nor Sute 
socialism, nor an equal division of property ; and he condemns all 
anarchical luid revolutionary methods. He would extend the 
powers of government to a certain extent, especially in the munici- 



palities. But he means by siKialism chiefly what other folks call 
co-operation. — the ownership of the means of production by vol- 
untary associations of laborers. He remarks, as many others have 
(lone before him, that the m-iin defect in our present industrial or- 
ganization is the divorce of the laborers from land and capital. 
But AS the individual ownership of land and capital is becoming 
impossible, the only way out of the difficulty is by the joint owner- 
ship of both by associations of laborers. Yet be docs not propose, 
like most of those who call themselves socialists, to lake the prop- 
eny away from those who now possess it without giving them 
compensation : he proposes to pay for it. Moreover, he does not 
favor doing it by the action of the Slate, but by the gradu.il exten- 
.sinn of voluntar)* co-operation. In short, he lays dawn as the car- 
dinal principle of soci.iiism. that, " whereas industry is at present 
carried on by private capitalists scr\Td by wage-labor, it must in 
the future he conducte<l hy associated or co-operating workmen 
jointly owning the means of production " ("p. 94). 

Now. it is clear that such a system as this is very different from 
what is commonly called socialism, and we believe thai most of 
those that style themselves socialists would repudiate it. Certainly 
they show at present no inclination toward voluntary co-operation; 
for if they really f.avored it, as Mr. Kirkup does, they would set 
al)oul organising co-operative societies. We admit, however, that 
Mr. Kirkup's socialism is a great impmvcincnt on that which ts 
comnkonly so called; t>ui then it docs not differ essentially from 
what economists have always advocated under the name of ' co- 
operation.' Must economists of the orthodox school would disa- 
gree with Mr. Kirkup in rcgiird to extending the functions of gov- 
eminent ; but otherwise ihey would have liiile to say against the 
systL-m he advocates as an ideal for the future. He paints the eviU 
of the present system, with its millionnaires and its beggars, in a 
\-ivid light, and with too little attention to itsbctter features ; yet he 
admits tlial skillet! laborers, at li^asi, arc better off now than for- 
merly. With regard to the prospects of the system he advocates, 
he docs not speak ui the most sanguine terms: and he clearly rec- 
ognizes the difficulties in the way of its establishment. Indeed, he 
expressly says, that. " without a great moral advance, socialism may 
be regarded as impracticable "(p. 159).^- an opinion in which most 
advocates of co-operation will be likely to agree. Mr. Kirkup's 
style IS fairly good, and he has made .in interesting book ; but we 
vcr^-much doubt if it will meet with much approval among the mass 
of those who call themselves .socialists; while at the same lime his 
use of the term ■ socialism ' to designate the system he advocates is 
liable to raise a prejudice against it in the minds of others. 



NOTES AND NEWS. 

M. MoiSSAN describes, in the Annales de CHimie tt Pkysi</ut, 
his long-continued experiments for isokiiing fluorine. While all 
former attempts to reach this result failed. M. Moissan. after many 
failures and disappoiniments, succeetlcd in his endeavors by eleciro- 
lyzing anhydrous hydrofluoric acid in which th? double fluoride of 
potassium and hydrogen was dissolved. Naturt, in describing 
Moissan's experiments, gives a r^sum/ of the remarkable qualities 
of Muorme a^ observed by Moissan. Sulphur, brought near the 
oi'iticc. at once melted and inflamed; selenium behaved in like 
manner; as did also tellurium, with incandescence, forming fumes, 
and becoming coated with a .solid tluunde. Phosphorus al once 
look fire, forming tri-. pcnta-, and oxytlui>ri<les. I'owtlered arsenic 
and antimony combined with inciuidesccnce, the former yieldmg 
drops of AsF>- A fragment o( iodine placed in the gas combined, 
with prodticlion of a pule blue flame: in an atmosphere of iodine 
vapor, Huorinc itself burned with a simdar liame. Vapor of bro- 
mine lost its color, and the combination was sometimes arcom- 
panied by detonation. Cold cr>'stalliiic siliL-on ai once became in- 
candescent, and burned with great brilliancy, sometimes with scin.- 
tillalions. On closing the little lubes containing it with the thumb, 
and opening under water, the silicon ictralluuride Conned was ab- 
sorbed and decomposed, with precipitation of silica. Any unde- 
coniposed sjlt<:on w.ts found to have been fused. Debray's ad- 
amantine boron also burned in the g.is. becoming incandescent, 
and giving off (umes. Fluorine has a most extreme affinity for hy- 
drogen : they combine in the dark, with explosiun. In one of the 
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experiments the electrolysis was allowed to continue several hours, 
so that eventually the small quantity of undecomposed aciU remain- 
ing in the U-tube was insufficient to keep the two gases apart : the 
experimenters were consequently suddenly startled by a violent 
detonation. The hydri^en and fluorine had combined in the dark 
at the low temperature of — 23°. The same detonation was after- 
wards brought about on a smaller scale by reversing the current. 
On bringing the wide-mouthed delivery-tube of a hydrogen-genera- 
tor near the orifice, the detonation at once occurred, and the hydro- 
gen inflamed. Metals are all attacked with more or less energy by 
fluorine, forming fluorides. Cold sodium and potassium were at 
once rendered incandescent. Calcium, magnesium, and aluminium 
acted similarly, in a more modified manner, becoming incandescent 
when slightly wanned. Powdered iron and manganese, on gently 
warming, burned with bright scintillations. Lead was attacked in 
the cold, and tin at a slightly elevated temperature. Mercury, as 
suspected, entirely absorbed the gas, forming yellow protofluoride. 
Silver, at a gentle heat, became coated with a beautiful satin-like 
fluoride, soluble, unlike the chloride, in water. Gold and platinum 
at 30o*'-4oo*' became coated with their respective fluorides, which 
were decomposed again at a red heat, with evolution of free fluor- 
ine. Perhaps the strongest evidence of the intense chemical activity 
of fluorine is exhibited in its action upon cold potassium chloride : 
the chlorine was at once expelled, filling the air with its disagree- 
able odor, and was identifiMl by the usual chemical tests. Chlorine 
was also expelled from its combination with carbon in carbon tetra- 
chloride. All organic compounds are violently attacked by fluor- 
ine ; a piece of cork at once carbonized and inflamed ; alcohol, ether, 
benzene, and turpentine took fire immediately in contact with it. 
Glass, as might have been expected, is at once corroded by fluorine : 
some very delicate experiments were carried out with perfectly 
dried glass, with the same result. Many other re-actions, all inter- 
esting and all showing the immense energy with which the atoms 
of fluorine are endowed, were performed, but one especially ought 
to be noticed ; viz.. the action of fluorine upon water. It is a sin- 
gular fact, that, whenever oxygen is liberated in the cold, there is a 
great tendency to form ozone : hence, when fluorine is attempted to 
be collected over water, the gas collected is not fluorine, but ozon- 
ized oxygen; water is decomposed by the fluorine, forming hydro- 
fluoric acid, while the oxygen is set free, and a considerable 
quantity of it is converted into the more condensed form of ozone. 

— A new journal for promoting the teaching of physics and 
chemistry is being published in Berlin (Zeitsckrift fur den pkysi- 
calischen vnd chemischen Unterricht. Springer). It is edited by 
Dr. F. Poske. In an introductory note, the editor emphasizes the 
educational value of the leaching of physics. He says that it must 
show how the knowledge of physics originates, — historically and 
logically, — and that by doing so it is as valuable a means of educa- 
tion as any other science. The first number contains a paper by 
the eminent physicist and philosopher. E. Mach, on the teaching of 
the physics of heat,_and another by M. Koppe on Foucault's pen- 
dulum experiment. There are numerous descriptions and illustra- 
tions of simple apparatus for demonstrating physical experiments 
in school. 

— The third annual meeting of the Indiana Academy of Science 
was held at Indianapolis, Dec. 28 and 29. The following is a list 
of the papers read : D. W. Dennis, ' The East-West Diameter of 
the Silurian Island about Cincinnati ;' C. R. Dryer, ' The Kamesof 
Allen County, Ind.;' J. T. Scovell, * Erosion in Indiana;' D. A. 
Owen, 'A Geological Section of Johnson County, Ind. ; ' D. W. 
Dennis, * The Transition of Ortkis occidentalis. Hall, into Orihis 
sinuata. Hall ; ' O. P. Hay, ' Notes on Some Fossil Bones found in 
Indiana ; ' O. P. Jenkins and W. V. Brown, • Location of Eel River 
Falls ; ' J. C. Branner, • A Sketch of the Geology of Arkansas ' and 
'The meanderings of the Arkansas River below Little Rock;' J. 
U. Nef, ' On Carboxylated Derivatives of Benzoquinone ; ' W. A. 
Noyes. 'Beta para Nitro-toluic Acid;' J. U. Nef. 'On Chloranil;' 
J. L. Campbell, * The Reversal of the Electric Current in the Holtz 
Induction Machine;' C. A. Waldo, 'A Method of Determining the 
Epicentnim of an Earthquake ; ' B. W. Evermann, * The Fishes of 
Carroll County, Ind. ; * W. P. Shannon, 'A List of the Fishes of 
Decatur County, Ind. ; ' D. S. Jordan, • The Isthmus of Panama as 



a Barrier to Marine Fauna ; ' O. P. Jenkins, * Notes on Some South- 
em Indiana Fishes ; ' D. S. Jordan, ' Blind Fishes and Natural Se- 
lection ; ' F. M. Webster, 'An Unusual Appearance of Apatura 
ce/tis a.]ong the St. Francis River in Arkansas;' J. S. Kingsley. 
' The Origin of Anthropods ; ' G. G. Hubbard, ' List of Butterflies 
of Jefferson County, Ind. ; ' W. P. Shannon. ' List of Butterflies of 
Decatur County, Ind. ; ' F. M. Webster, ' Drouth, and its Effect upon 
Insect Increase and Decrease,' ' Distribution of Some Species of 
Injurious Insects, throughout Indiana, during the Season of 1S87.' 
and ' The overflow of the Mississippi River, and its Effect upon the 
Species of Simulium (Buffalo Gnats) infesting the Smaller Inland 
Streams of the Adjacent County ; ' Amos W. Butter, ' Some Rare 
Indiana Birds; ' Maurice Thompson. 'The Secondary Functions of 
the Hyoid Cornua in Ptcus and Colaptes ; ' Amos W. Butler. ' Sug- 
gestions concerning a Law for the Protection of Birds ; ' D. S. Jor- 
dan. ' The Origin of- Genera ; * C. W. Hargitt, ' Some Curious Mon- 
strosities in Egg-Formation ; ' W. S. Windle, ' The Skull of Nec- 
turus lateralis;' J. M. Coulter, 'Evolution in the Vegetable 
Kingdom ' (presidential address) ; C. W. Hargitt, ' Notes on 
Scaphiopus kolbrookii :' O. P. Hay, 'Observations on the Am- 
Phiuma ; ' B. W. Evermann, ' The Occurrence of the Star-nosed 
Mole in Indiana ; ' A. W. Butler, ' Notes on Some Indiana Reptiles 
and Amphibians ; ' O. P. Hay, ' Some Additions to the List of Indi- 
ana Reptiles ; ' Lillie J. Martin, ' A Chemical Study of Juglans 
nigra,' and ' The Value of Organized Work in Plant -Chemistry ; * 
O. M. Meyncke, ' The Late Drouth and its Effect on Vegetation ; ' 
Stanley Coulter, ' Histology of the Foliage Leaf of Taxodium dis- 
tichum : ' John M. Coulter, ' Stomata of Tillandsia usneoides ; * 
G. G. Hubbard, 'Additions to the Flora of Indiana;' J. N. Rose, 
' Characters in Umbeltifera : ' O. M. Meyncke, ' Companion 
Plants;' Walter H.Evans, 'Lichens of Indiana;' J. C. Arthur, 
* Life-History of the Plum-Leaf Fungus ; ' O. M. Meyncke, ' Notes 
on the White-spored Agarics of Franklin County, Ind. ; ' T- B. 
Redding, ' Man an Evolution : Biological Proofs.' 

— A meeting for the purpose of organizing the American Folk- 
Lore Society was held at University Hall, Harvard University, Cam- 
bridge, Mass., on Wednesday, Jan. 4. Rules for the government 
of the society were enacted, of which the first declares that " the 
American Folk-Lore Society has for its object the study of folk-lore 
in general, and in particular the collection and publication of the 
folk-lore of North America." The rules further provide that the 
society shall consist of members who subscribe an annual fee of 
three dollars ; that each member shall be entitled to a copy of the 
journal to be issued by the society; that an annual meeting shall 
be held ; and that the affairs of the society shall' be conducted by 
a president and a council of fourteen members, to be elected annu- 
ally. Prof. E. J. Child of Harvard University was elected presi- 
dent. 

— The Railway Review of Jan. 7 says that on Dec. 31, 1885, 
there were 10,746 miles of railways in operation in South America, 
of which 4.378 were situated in Brazil. We have compiled the 
statements given in the Antmario do Imperial Observator to do Rio de 
Janeiro of 1887. It appears that on Dec. 31. 1886, approximately 
4,820 miles of roads were in operation, while 2,530 miles were 
being constructed and surveyed. The statements given in the 
Annuario are not sufficiently clear to give exact figures for the 
Lines. The value of the information given in the annual is enhanced 
by tables giving the elevations of the stations. According to the 
Annuario of 1886, 4,607,213 miles of telegraph-lines were in opera- 
tion, of which 1,325,894 miles are in the Province Rio Grande do 
Sul. 

— A course of eight lectures on subjects of general interest is to 
be given by leading scientific men in behalf of the Marine Biologi- 
cal Laboratory, under the auspices of the Boston Society of Natural 
History. The Marine Biological Laboratory is to be a permanent 
station on the New England coast, where suitable opportunities and 
conveniences may be had for teachers, professional naturalists, and 
others, to collect and study the animals and plants of the sea. The 
project has the support of the naturalists of the country and of 
many liberal citizens, who have already contributed several thou- 
sand dollars toward the funds needed. The receipts from the lec- 
tures will be applied to increase the funds. If a sufficient sum is 
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obtained now. th« laboratory will be opcnetl aext suiiiiner. The 
fnltowing is a list of the lecturers and their subjects : Jan. iS, Prof. 
W. H. Niles of ihc Massachusett* Insliiuteof Technology, ' Moun- 
tain Sculpture : ' Jan, 3$. Maj. J. W. Powell, director of the United 
States Geological Survey. * Savagery, Barbarism, ami Civilization ; ' 
Feb. I. Prof. H. X. Martin of the Johns Ho|ikins University, ' A 
Hen's Hgg; ' Feb. 8, Prof. CIcorge L. GoodMe of Hanard College. 
•Seeds;' Feb. 15, Prof. F. W. Putnam, director ol the Peabody 
Mitsciim of Americin Arcii.'tology and F.lhnology, at Cambridge. 
' The Serpent Mound .^nd the Ancient People of the Ohio Valley ; ' 
Feb. 23, Prof. Alpheus Hyatt, curator of the Boston Society of 
Natural History, 'A practical Example of the Evidence for Evolu- 
tion;' Feb. 29. Dr. Henry P. Bowditch. dean of the Har\ard Medi- 
cal School (subject to be announced); March 7, Prof. Edward S. 
Morse, director of the Peabody Academy of Science, Salem, ' Rep- 
tilian Afllinities of Mammali.* 



LETTF.RS TO THE EDITOR. 
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The Trinity FonnKtion of Arkansas, Indian Territory, 
and Texas. 

During the past field-season the writer has had an opportunity 
to study the small mesozoic area in the suuih-wesi corner of the 
Stale of Arkansas and aouth-eastcm Indian Territory, which is the 
north-eastern termination of the great area so well developed loihe 
southward in Tex-is. By courtesy of Dr. John C. Branner. State 
geologist. I am permitted to publish the following note in advance 
of the more detailed official report which will soon be publi.<<bed by 
him. 

In previous papers {American Naturalist. Feb. T8S7 : American 
hurnai of Siiencf. April ;ind October. 1887) I have shown that 
the mesozoic strata of the Texas region, instead of belonging to the 
uppermost cretaceous as had been previously supposed, really em- 
braced a large scries of lower crct-iceousand perhnps Jurassic beds. 
To the laai-name<l period 1 intimated that the strat.i in P.irker 
County, Tex., pTOvisioiially tcrmt-d in my section the • Dinosaur 
Sands.' woirld probably be found to be related. The studies of the 
past season in Arkansas have shown thai these strata exhibit great 
uniformity of deposition along the palewoic and mesozoic parting 
from south of the Dratos River in Tex:is, to the Little Missouri 
River near Anioine, Pike County. Ark., a 'distance of over three 
hundretl miles, and that they rest directly upon the highlydisturbed 
carboniferous rocks. In Texas the areal extent of this fontiation 
coincides with the eastern half of the Upper Cross Timbers, and in 
Arkansas it extends from the point :ibuve mentioned westward tn 
beyond Ultima Thulr. lis width, except lor a few miles on each 
side of Red River, never exceeds a few miles. The formation 
consists of alternations of fine, closely packccl white sands and red 
and blue g)'psiferous marls, with occasional alternations uf thin but 
extensive, tissde, arenaceous, and crystalline litnestunes. highly fos- 
siliferous, often wave-marked, and seldom more than ten inches in 
thickness. Extensive strata of pure saccharotdal gypsum also occur 
in places, and the formation is the source of the salines and salt 
licks throughout its extent, and probably also of the ' brackishness ' 
of the rivers which intersect it. 

This formation is clearly distinguished (ronn the overlying creta- 
ceous (which deposits are later and later as we proceed eastward 
along the contact) and the underlying carboniferous. West of 
Wcatherford the basal Comanche scries may be seen resting di- 
rectly upon it. while, at the point of its disappearance uii.der the 
newer simta in ."Vrk-insas, it is directly covered by the uppermost 
cretaceous of Hilgard's Mississippi section. 

The fauna uf this formation is littoral and of great uniformity 
throughout its extent, and, upon hasty ob5er\'ation, conveys an im- 
pression that it is later than it realty is. It consists of characteris- 
tic moltuscan species which arc hardly distinguishable from certain 
characteristic European forms specially indicative of the Upper 
Jurassic and Wealdan. I hope to give more detail concerning these 



fossils in a special paper hereafter. In Texas 1 found what arc at 
present supposed 10 be dtnosaurian remains ; and occasional veg- 
etal remains are met with. 

To the continuous formation the name of 'Trinity* is applied, 
from the rivers of that name which arise in it. This includes the 
strata which 1 termed ' Dinosaur Sands ' in my Texa.5 section. 

The discovery of these trans- Mississippi beds of Jurassic affini- 
ties is of importance, in that it indicates a close relation and pas- 
sible conlinuiiy between the pre-crctaceous mesozoics of Colorado 
and the Texas Pan-handle, and the Tuscaloosa and Potomac beds 
of the CIS- Mississippi region. ROU'T T. HtLU 

U. S. Qml. iiurv., WMhingtim. ET.C-. Jon. 6. 

Children's OeTeiopment. 
Recently ! became interested in the vocabulary of my boy, 
thirty months old, and for one day noted all words used by him, ci- 
ccpt proper names. No effort was made to exhaust the child's 
stock of wonis by (jueslioning. He used three hundred and fifty- 
two words, of which filly-lour per cent were nouns, eighteen per 
cent verbs, and eleven adjectives. It is probable that the child's 
entire vocabulary of dictionary words includes four hui\dre<l or 
more. G. 

WBtJiinjlOn, D.C., JmI> 4. 



Is there a Venomous Lixard (Heloderma)? 

This anim;d has been an object of considerable interest to nat- 
uralists because of the question whether or not it presents the 
anomaly of a venomous lizard. Just before leaving the United 
Stales, last September. I had under ray care about twenty so-called 
* venomous lizards ' of various ages and sizes ; and. as I believe the 
biography of this animal has been but slightly touched on. a lew 
observations in regard to them may rwt be out of place. 

They varied in length from 19 to 49.5 centimetres. The larger 
ones, say above 43 centimetres, were all females. Their colors 
ranged from almost a brick-red to pate pinkish white, with mark- 
ings from blackio Vandyke brown, which showed no regularity in de- 
tails, appearing as if each lizard had been the subject of some Chinese 
artist who aimed only at the general effect. They all came to my 
father's establishment, in Rochester, by express : and the shaking- 
up and lack ol freedom that they had undergone served to make 
them very irriwble. When first liberated from their confining 
boxes, their fii-st desire was to gel hold of the ocarest person, and, 
although usually very sluggish, they would then move with surpris- 
ing agiiity. turning end for end. and making short da.shc9 hither and 
thither with great swiftness. When one succeeded in fastening its 
teeth in my clothes, it held on with the tenacity ol a bull-dog, 
occasionally giving a vicious shake to its head, as if trying to tear 
away a piece of iheclolh. Nor was this pugnacity confined alone to 
the time of their arrival, but continued in lesser degrees during the 
entire time that 1 had them under observation. Oncc 1 saw a 
pitched battle between two, One bad its teeth firmly fixed in the 
throat of the other, who. in turn, had a leg of the first in its jaws. 
Together they rolled and twisted over the floor, neither relaxing its 
hold for a period of fifteen minutes. Blood was drawn on both 
sides, yet neither afterwards appeared the worse for the conflict. 1 
then tried two of them on a hen, to ascert.iin if they would prove 
poisonous to her. Having first shaved the thigh of the hen, so that 
the feathers might not interfere wth the entrance of any poison. I 
induced one of the lizards to take hold. This it readily did. and 
retained its grip for five minutes, occasionally shaking its head in 
a savage manner. During the operation the hen appeared quite 
impassive, and, although not tied, made no attempts to escape, 
evidently charmed by ihe lizard. A little blood was drawn, show- 
ing that the flesh had been thoroughly pierced. For perhaps a 
hnlf-hour afterwards the hen appeared a trifle stupid, but soon re- 
gained its normal condition, and gave no signs at all of poisoning. 
Two days later I reijcaied the experiment with another lizard, with 
a similar lack of results. 1 then caused one uf tliein to bite the 
edge of a saucer, and. with a hypodermic syringe, injected the fluid 
obtained in the breast of a pigeon. No effect. Then, exciting one 
so that it viciously bit a small piece of wood, I drew a consitlerable 
quantity uf fluid direct from its mouth, which, injected into the 
pigeon's breast, produced no results. 
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However, birds and lizards are bad subjects for experimenting 
upon with supposed poisons, and do not conclusively prove that 
they might not be poisonous, or perhaps even fatal, to man. But 
being very busy at the time, I had no opportunity to carry my ex- 
periments further. 

The forked tongue continually playing in and out of the mouih 

like a serpent's, the snake-like hiss, and the bright colors, together 

-with their aggressive disposition, are well calculated to excite the 

suspicions of the Arizona Indians, who are reputed to greatly fear 

and thoroughly believe in the extreme venomousness of this reptile. 

When intent on going anywhere in particular, their gait changes 
from a dragging of the body along the ground to that which an 
alligator assumes under similar circumstances ; i.e., the body is 
carried high on the legs, clear from the ground, and the tail carried 
rigid and in line with the body. 

They showed a peculiar fondness for water. When placed in a 
large tank with sloping bottom, in one end of which was water, all 
■would spend most of their time lying where it was about an inch 
deep. This appears strange when recalling the arid character of 
the plains that they inhabit. 

Their rations consisted of raw hen's-eggs, one of which made a 
full meal for a good-sized individual, which would not appear to 
care to dine more than once in about four days. These were given 
whole to the larger ones, which, having gotten the egg fairly in 
their jaws, experienced no difficulty in breaking the shell. Their 
mode of eating is by running the tongue into the mass of the egg, 
drawing it into the mouth, repeating this in a very deliberate man- 
ner, and spending from twenty minutes to a half-hour on an egg, 

Their ability to climb is considerable ; quite out of keeping with 
their heavy, unwieldy appearance. A tolerably smooth stick, an 
inch in diameter, standing at an angle of about sixty degrees, is 
quite easily ascended. 

Several of them laid eggs during August and September. These 
were 53 millimetres long by 26 millimetres in transverse diameter, 
were perfect ellipsoids, having a finely granulated, soft, tough, 
■translucent skin or shell. Henry L. Ward. 

Tuntwya, D.F., Mez., Dec. 15. 



Sections of Fossils. 

In Science for Nov. 18. Prof. Joseph F. James, in speaking of the 
production of sections of Bryosoa for microscopic examination, 
.says, " I can quote no higher authority than Mr. Archibald Geikie 
{Text-BooJi of Geology, pp. 85-88, where elaborate directions are 
given for making rock sections ; Professor Prestwich also considers 
it ' an expensive and tedious process," Geology, i. p. 43) as to the 
tediousness of the process." The pertinence of these references 
immediately vanishes if a person take but the pains to look them 
up. In both it will be found that the authors have been referring 
to the making of slides of Plutonic and metamorphic rocks. Of 
course, any one knows that a limestone in which Bryosoa are usu- 
ally embedded cuts far more readily than crystalline rocks. Now, 
with a little practice, a man can soon cut from six to ten slides of 
crystalline rocks in a day ; and he can cut six times as many slides 
of calcareous BryoBoa in the same time, as I have often seen done 
by college students, not by lapidaries. An average of from forty 
-to sixty slides a day certainly cannot be complained of. Of course, 
.no one will deny that the use of the microscope in fine petrograph- 
icat studies of crystalline rocks has become imperative. We are 
here referring to Bryosoa. 

Feeling convinced, from my own study of the writings of these 
authors, that they had never expressed an opinion of this subject, 
.least of all with special reference to the Bryozoa, I sought for 
further information. Under date of Dec. 10, Prof. Joseph Prestwich 
writes me, " The question you ask about the Bryosoa is quite beyond 
my knowledge. I have never studied the Bryozoa. In fact, there 
are very few persons in England who have studied them. We lost 
our great authority in my old friend Mr. George Busk." In a let- 
ter dated Dec. 8, Prof. Archibald Geikie writes, " The question you 
propose to me in your letter is really one to which I do not feel my- 
self competent to give an answer. I haver never given special 
study to the Bryosoa, and I have nowhere ventured to pubhsh an 
expression of opinion." 

The sentence quoted from Professor James's article concludes 



with the following words : " nor a better one than Dr. Nicholson as 
to the uncertainty of the results." In my article of Nov. 4, I men- 
tioned Prof. H. A, Nicholson as one of the leading men who first 
took a decided stand in favor of the prominent use of internal 
characters as a means of classification. Now, it would not be fau* 
to construe the above sentence as meaning that Professor Nichol- 
son's writings are themselves a manifest example of the viciousness 
of the methods pursued by the new school. It must mean, there- 
fore, that Professor Nicholson does not believe in the use of these 
microscopic sections. Since we interpret the spirit of Professor 
Nicholson's 'Genus Monticulipora '(1881) and ' Tabulate Corals ' 
(1879) so differently, it will certainly be fair to quote his later writ- 
ings, since they at the same time must contain his more mature 
views. Thus in the Annals and Magazine of Natural Hisiory, 
February, 1884, he writes, "The earlier observers of these fossils, 
as, for example, Mr. Lonsdale, necessarily founded their names 
upon macroscopic characters principally, the method of investiga- 
tion by means of thin sections being of recent origin ; and they also 
gave, as a r\ile, extremely brief descriptions. Hence it is exceed- 
ingly difficult, in many cases, among the monticuliporoids, to be cer- 
tain as to the precise forms to which the older names should be 
attached." Then he proceeds to an investigation of both external 
and internal characteristics, accompanying the same with figures, of 
which those illustrating internal features alone are of value. In the 
number for December, 1885, he and Foord discuss the genus Fis- 
tuHpora on the basis of the new light cast upon it by an investiga- 
tion of the internal structure. Again in May, 1886, they make use 
of this method when they say, " Having recently had the opportu- 
nity of making a microscopical examination of a very extensive series 
of these forms, we have satisfied ourselves that they cannot be re- 
ferred to the genus Ckatetes, Fisher." And they propose the new 
genus Rhaphidopora. The plates 15, 16, and 17, accompanying 
this article, do not leave any doubt as to the position taken by these 
authors. The same is true of an article published by Nicholson 
and Etheridge in the same journal (March, 1886), where indeed 
they go so far as to separate Stenopora australis from S. evata. 
with which "the specimens in question agreed entirely in external 
form and in macroscopic characters," solely on the basis of distinct 
internal features. 

I cannot do better to express the opinions which actuate the new 
school of students than to quote from a letter from Prof. Archibald 
Geikie: " The common-sense view of such questions seems to me 
to be this. In dealing with fossils we are precluded in a vast num- 
ber of cases from appealing to the evidence of internal structure, 
for it has not been preserved. Hence, if an organism can be satis- 
factorily determined Trom external characters, that is the most 
desirable means of identification, for it is the most generally appli- 
cable. If external characters are proved to be insufficient, and even 
misleading, we must fall back on internal structure when we can 
get it." Now, the new school believe that external characters 
often are misleading, where internal characters may more safely be 
followed. Since any Bryosoa, to be determined even according to 
the old method, must have the minute external structure well shown, 
and since in these cases the minute internal structure is also usu- 
ally well preserved, we believe that the new method is eminently 
practicable. Nobody denies that external characters may be of 
great additional assistance. Aug. F. Foerste. 

Cambridge, Mat*., Dec, ag. 



Weather-Predicting. 

It has become a well-worn adage that half of the disputes would 
be avoided if the disputants had a thorough mutual understanding 
of the terms used by each. In weather predictions and verifica- 
tions a clear understanding of the meaning of the terms used cer- 
tainly seems very necessary. If a weather-predictor concludes 
that a satisfactory definition of a fair day is one on which less 
than .01 of an inch of rain falls, and a foul day is one on which 
more than .01 of an inch falls, and makes predictions accordingly, 
his predictions, when verified by this rule, will give a certain suc- 
cess in proportion to his skill. If, now, some one should object to 
cloudy days without rain being called fair, and record all cloudy 
days for which fair weather had been predicted as failures, he 
would give the predictions a much lower percentage of success 
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than by the first method. If he should go still (unhcr. and ob- 
ject to calling a day fou] unless at least .o; of an inch of r^in fell, 
and proc<'ed to verify the above predictions accordingly, (he per- 
centage of success would rapidly approach zero, iiy disrc^^uding 
this evidenl tnith. Prof. H. A, Ha/en has, in his letter on p. 322 of 
the last volume of Science, involved himself apparently in great 
confusioji. 

Mr. Rotch and the writer have during the last year published 
statements showing that local predictions issued from the Itluc Hill 
Observatory for lotiyer periods in advance than those is*iuetl hy the 
Signal Service for this vicinity have had a higher percentage of suc- 
cess than the predictions of the latter. Some o( these sialenients 
were copied in ihc notes of foreign meteorological journals, and 
were prominently refi*rred to in an article by IJr. Klein. 

In September. 1887. letters were received from Professor Hazen 
in which he referred to these statements, and said thai our sup- 
posed higher success was ■ all moonshine.' and was entirely due to 
our methods of verificatioii. Moreover, he said it was unfair to 
verify predictions made for Massachusetts by the lioston record 
alone, and proposed that he .ind the writer should try together pre- 
dicting tor Boston alone. This seemed eminently fair, ami the 
writer agreed to it; but, to make sure that both had a clear under- 
standing of the meaning of the terms to be used, definitions of the 
terms 'fair weather," etc., used by the writer in making predictions, 
published by the Associated Press of southern New England, were 
sent to Professor Ma/en. He materially modihed these, and sent 
the following definitions and rules. The temperature rules are omit- 
ted. 

Plan for Weather ano Tempkrature Predictions and 
vf.rif[carlons at boston and washington (all 
verifications to depund on the observations [taken 
tri-dailv at boston); predictions to be made at or 
hekore -i km.. to hold (rom midnight to .midnight). 

Prediction: Fair Weather. — Successful: if fair three limes; 
cloudy, fair, clear in any order; and any cloudiness less. Failure: 
if cloudy twice in any order ; cloudy, (air, fair in any order, and any 
cloudiness above ; a drop of rain. 

Predtclion : Threateni$tg. — Success: if cloudy twice in any 
order; cloudy, fair, fair and any cloudiness above; rain .01 or less. 
Failure: tf fair three times ; cloudy, fair, clear in any order; and 
any cloudiness less; rain over .oi. 

Prediction: Rain. — Success; rain at anytime over ,01. Fail- 
ure : rain .01 or less and any cloutliness. 

Predictions were begun according to these rules, and the writer 
sent i'rofessor Hazen a prediction during each day in October ex- 
cept on Sundays. Professor Hazen has correctly given these pre> 
dictions, with the corresponding weather at Boston, on p. 323 of Ihc 
last volume of Science. If any one will lake these tallies, and care- 
lully verify the predictions in accordance with the above rules, he 
will find that sixteen of the predictions in Column i, which repre- 
sent the Blue Hill predictions, were verified, that is, sixty-four per 
cent of ihe whole; while only twelve of No, 2 (Professor Haien's) 
were verified, or forty-eight per cent of the whole. This excess of 
sixteen per cent for Blue Hill apparently did not suit l*rDfcssor 
Haxen, and he proceeds to obtain from Professors Russell and Up- 
ton other definitions and rules for verifying fair, threatening, and 
rainy weather ; and, finding that these give a higher per cent for 
No. 3, he omits entirely to give his own rules. The writer likes 
Professor Upton's scheme better than that of Professor Hazen, nnly 
his predictions were not made In accordance with such a scheme. 
The predictions sent to Professor Hazen were not made to be veri- 
fied in detail, but only to agree with his rules; and it so happened, 
that, while the writer was prediclmg with Professor Hazen. he was 
also pre<Ucling for the Uostun papers: and when he predicted in 
these. ■■ rain followed by fair weather," or vice versa, he merely 
wrote on Professor Hazen's card " rain," because, according to 
Professor Hazen's rules, .tny rain of over .01 of an inch was to be 
accounted success. Hence it is seen to be manifestly unfair to 
verify them by olher rules. 

According to the definitions sent to voluntary obser^'crs by the 
Signal Otfice. a fair day is one on which less than .01 of an inch of 
rain or snow (melicd) fell, white a foul day is one on which joi of 



an inch or more fell ; and the writer was recently told by one of the 
prcdicling officers of the Sign.il Service that this was virtually the 
method used in the o^cial vertficalions. 

Al Blue Hill this definition has been .iduptcd, and hence the pre- 
dictions are exactly comparable with those of the Signal Service. 
For October the Blue Hilt predictions thus verified gave a percent- 
age of success ol eighly-tive. while the Signal Service predictions 
only gave fifty-eight per cent for this vicinity. In both cases Sun- 
days were omitted. Professor Hazen knew how this percentage 
was obtained, and yet in his letter to Science he writes as if it 
were a surprising thing that the same predictions should give 
eighty-live per cert when two things were considered, and only 
sixty-four per cent when three things were considered, in the veri- 
fication. H. Helm Clayton. 

Blue Hill OtMemtMT, Jm. 4- 



Americaa Microscopes. 

In my Icilcr to Science (x. No. 252) in regard to American mi-. 
croscopes. I slated that my opinion in regard to them was based 
upon the examination of (hose brought to me by students. I hoped 
thus to avoiil the appearance of claiming to have made an exhaus- 
tive examination of all forms of American microscopes. I regret 
that I dkl not make an express disclaimer. 

Dr. Prudden has placed me under obligation by his very cour- 
teous letter in Science oi Dec. 33, which calls attention to Grunow's 
new stands. Dr. Prudden's surmise Ihat 1 was unaware of Gru- 
now's recent work is correct. It is with nmch pleasure that I now 
learn that he is endeavoring to meet so admirably the demands of 
professional biologists and the needs of students. 

Mr. Edward Bausch considers me unjust, if 1 do not misinterpret 
his letter {Science, IJec. 23). He appears to me to have ovei looked 
that I wrote only in regard to microscopes suitable for biological, 
and particularly histological work. I have heard that ihe elaborate 
American stands were favorites with amateurs, but in regard lo 
that point [ expressed no opinion. I believe, however, that the in- 
creased demand for wh.it is known as the continental stand is due 
to the rapid growth in numbers of those who use the microscope as 
a professional instrument, and to the extensive introduction of lab- 
oratory work in histology- as a part of the course of instruction in 
our colleges and mctlical schools. 

In reganl lo [he Harvard microscope. Mr. Bausch may recollect, 
that, when he ftrsi came to consult me. 1 then urged upon hiin ihe 
advisability of friiiikly imit.iting one uf the Zeiss stands. This ad- 
vice he decided not to follow. At the lime of his second \isit I 
think that I again expressed to him the same advice. 1 also coun- 
selled him to make certain essential and some minor alterations. 
He made alt of the Utter, none of the former, if my memory is cor- 
rect. He subsequently sent me a stand and two objectives to tesL 
In reply I wrote the opinion which he ha* quoted in his letter, and 
which I see no occ^i&ion to alter now, but am compelled to append 
a remark for my own justification. The remark is, thai I have 
since then examined a number of the Harvard microscopes brought 
to me by students. The stands have been of fairly good workman- 
ship, but the objectives 1 have found, by conscientious examination, 
to be not infrequently of inferior quality, and most decidedly not 
satisfactory. As far. therefore, as my experience enables me to 
judge. I still FeeldisincUned to bestow the commendation upon these 
speci.il American microscopes which I .im ready to give to some of 
iheir foreign competitors. 

My letter was not inicndcd to impugn the honesty of Ihc Ameri- 
can manufacturers of microscopes, and I do not wish to do so at 
all. I do wish to c;dl attention to the fact Ihat their policy hai been 
lo supply instruments, which, however suitable for certain persons, 
are not as satisfactory for the work of the professional biologist, 
the medic.1l practitioner, and of students, as are certain of the 
European microscopes. 

It Is to he hoped th.it Professor Ryder's interesting letter will 
bring about the result he suggests, of having a competent commit- 
tee take up the considcraliun uf the best attainable microscope. 
For my own part, I feel much pleased with a German stand of 
quite new model, which 1 purchased last summer. After using it 
a good deal. I have little change to wish for in it. If it should please 
others equally, it may be considered to represent an advance towards 
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the ideal anticipated by Professor Ryder. As to the duty on scien- 
tific instruments and books, probably the scientific men of the 
country object unanimously. One of them said tome once, " When 
I express myself mildly, I call it a disgrace to the country and an 
outrage on science." Science might accomplish a valuable service 
by collecting and publishing expressions of opinion on this part of 
the tariff from some of the leading scientific men of the country. 
Would not a petition to Congress to abolish the duty on scientific 
instruments and books in foreign languages find many and distin- 
guished signers ? Charles Sedgwick Minot, 

Bo*ton, Dec. aj. 

Arkansaw and Kansaw. 

Where can one find a copy of the law fixing the pronunciation 
of 'Arkansas ' ? 

As I remember the phraseology, it runs thus: " Each a shall be 
sounded as a in ' father," " or, " Each a shall have the Italian sound 
of rt, as in ' far,' ' father,' etc." This would require us to pronounce 
the name ' Ar'-karn-sar ' (not dwelling on the r) or ' Ah'-kahn-sah." 
Mr. Hill pleads for consistency in pronunciation { !) : \s he consist- 
ent? How can he be when he gives three distinct values for the 
a'% in ' Arkansas * f If the last a should be sounded as aw in ' law,' 
consistency would require us to say ' Aw'-kawn-saw." The final 
■-saw' hardly represents the common pronunciation of early 
writers, as there was a great diversity. We find, ' XcAnsea,' 
' Acans/as,' ' Accznccs,' ' A Kan^a," * A Kansaw," ' A Kanj« ' (Mar- 
quette's ' A KanjM,' Jefferys' ' A Kanji'j '), etc. All of these will 
appear hereafter in ' Indian Synonymy,' when published by the 
Bureau of Ethnology. 

Though not a New Englander, I propose to adhere to ' Ar-kan'- 
sas ' when speaking the English name, and ' A'-kan-sa ' when I use 
the Indian one, though I run the risk of being thought inconsistent. 

As to ' Kansas,' how can Mr. Hill say that * K.a.nsaw ' was the 
early Anglo-American pronunciation, when he gives Long's ' Kon- 
za ' (i.e., ' Kon'-zay ' or * Con'-zay ') as an approximation of the true 
pronunciation ? ' Kan'-ze ' (« a vanishing nasal. « as in ' father,' e 
as in ' they ') is the name of the Kansa, Kansas, or Kaw tribe, as 
given to me by the Indians themselves. This agrees with what I 
have gained from cognate tribes, the Omahas, Ponkas, and Osages. 
The early French forms of the name are ' Canzfi ' (1722), ' Cansez ' 
(1701?), -Canses' (1702). 'Canzez' (1758), 'Canzas'(i774). * Kan- 
cas' (1753). 'Kans^' (1722), * Kanses ' (1702). * Eariy Anglo- 
American forms are 'Cansa' (1705). * Kansae' (1741), 'Kanzas' 
(1695), 'Kansez' (1761), ' Kanses' (Pike), and 'Kar'-sa' (Lewis 
and Clarke. Discov. 1806, p. 13). 

The Quapaws or Kwapa say that they were originally part of the 
Kansas, and the fonner are the same as the Akansa. Query: 
was ' A Kansa ' or ' A Kanze ' (' A-Kan-sa:,' Coxe, 1741) derived 
from ' Kanze ' ? 

There has been a tendency on the part of some Americans to 
change the Indian a as in ' father,' and ^ as in ' they,' to aiv as in 
•law.' Thus : 'U-ga'-Khpa' ('Oo-g6kh'-pah ") isnow ' Quaaz-paw,' 
or ' Quapaw; '* Wa-zha-zhe ' (War-zhar'-zhay '), or ' Osage,' is given 
as ' Was-ba-jAa«/ ,- ' * Pan'-ka ' (' Pahn'-kah '), as ' V^n-ca-w ; ' and 
'U-ma'-ha' ('Oo-mah'-hah ') as ' O-mazw-hazf.' So 'Arkansaw' 
and ' Kansaw.' I protest against such cacophonies, which are 
neither English nor Indian. When the regular Indian pronuncia- 
tion of a word cannot be retained, let us use one that is euphonic 
English. J. Owen Dorsey. 

Buruku of Elbnology, Waihingtoii, D.C., Jan. 3. 



Cheyenne. 

Mr. Wilson says {Science, Nov. ii, 1887, p. 239) iViax Shah-ee- 
aie loo-hah, said by the Dakotas to the first Cheyennes met by 
them, means ' you have painted yourselves red.' Its real meaning is, 
•you have or possess {loo-hah) a Cheyenne {Shah-ee-ay-lak)' 
Lu-ha {hookah), ' you have ' or * possess,' is from yu'ka {yoo-hah). 
which cannot be used as an auxiliary in forming the perfect tense 
(for which there is no exact Dakota equivalent). ' You have painted 
yourselves red 'must be expressed hy shah-ne^-ch' ee-yah' -pee, m 
which shah is ' red ; ' nee-ch'ee, reflexive pronoun, second person ; 
yah, causative: and/«, the plural ending. J. Owen Dorsey. 

Bureau ol Ethnology, Wuhinston, D.C., Jan. 3. 



The Eskimo Ring-Finser. 

We found the habit of wearing finger-rings quite general among 
the Eskimo of Point Barrow during the two years we spent among 
them (1881-83). These rings are generally made of brass, rarely 
of silver, and it was quite natural to suppose that they learned the 
fashion from American whalemen. The ring, however, is always 
worn on the middle finger, and indeed received its name {kai^kqle- 
r^ft) from katHiqUin {' middle finger '), corresponding to the 
Greenlandic kiterdlek (literally ' the middle *)■ This circumstance 
was supposed to be merely accidental, especially as the word used 
in modern Greenlandic for ring does not indicate any particular 
finger, meaning simply 'the thing which belongs on a finger' 
{agssangmio). 

The use of rings is not mentioned, as far as I can tell, by any 
writers who have described the Eskimo (though agssangmio occurs 
in Kleinschmidt's Dictionary), and every thing favored the belief 
that the fashion was merely local at Point Barrow and tn Green- 
land (and possibly elsewhere), and had been learned after they had 
come in contact with civilized people. 

I was not a little surprised, therefore, when I had an opportunity 
of consulting the eariiest Eskimo dictionary (that of Paul Egede, 
published in 1750), to find given as a derivative of the word kiter- 
dlek (which, by the way. appears in the form katertlek, decidedly 
nearer the Point Barrow pronunciation), katertleraui (' a ring : * 
" annulus. quia Groenlandi annuJum in medio digito gestare "). 

Whatever may be the fashion nowadays in Greenland, it is quite 
plain that in Egede's time the Greenlanders, like their more unso- 
phisticated cousins at Point Barrow, not only wore the ring on the 
middle finger, but named it from that finger. 

Moreover, the word for ' ring ' in the Mackenzie River dialect 
{kpitep-kiopon) indicates a similar fashion in that region. Such a 
coincidence in widely separated branches of the same race could 
hardly be the result of accident. Nor is it easy to see how any 
circumstances of environment could have affected such a trifling 
matter as which finger a ring should be worn on. 

Evidently, therefore, before the Eskimo had separated into their 
present branches, they ornamented their hands with rings, which 
they wore on the middle finger, and not on what the white race 
have for ages considered as ihering-finger. 

The question of the position of the ring-finger may appear, as I 
have called it, a trifling matter ; but I think I have shown it to be a 
link in the chain of evidence connecting the different branches of 
the Eskimo race, and, as such, worthy of consideration. 

John Murdoch. 

Smithsonian Inttitutioo, Jan. 4. 



Queries. 

22. Wasp-Stings. — I have often, from childhood to the present 
time, heard the assertion that while one holds his breath it is im- 
possible for him to be stung by a wasp. I have till recently always 
dismissed the assertion with the same smile that I have the state- 
ment that swallows hibernate in the mud, or that Friday is an un- 
lucky day. My only reason now for asking place in the columns 
of Science for a qu estion concerning it is the persistent assertion, 
made by a gentleman of the highest intelligence, whose opinions 
and judgment are of recognized value in scientific as well as other 
departments of thought, that the statement is true. Unfortunately, 
my own experiments have only been with wasps that were ren- 
dered somewhat torpid by cold weather, and count for nothing 
either way. I cannot learn that similar claims are made in regard 
to bees or hornets ; nor can I learn, from those who make them in 
regard to wasps, whether it is claimed that the act of holding the 
breath renders one's skin impervious to the wasp's sting, or whether 
it in some way changes the nature of the virus or of the sensitive- 
ness of the Hesh to it. The assertion simply is, that any one may, 
while holding the breath, handle the liveliest and most able-bodied 
wasps with perfect safety, and also without after-pain or ill effect 
from any efforts of the wasp made while respiration was suspended. 
Can any readers of Science prove or disprove these assertions, and, 
in case they are sustained, give any theory whatever in explana- 
tion ? C. H. Ames. 

Botton, Dec. aS. 
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ADDRESS OV MAJOR FOWELL IN MEMORY OF 
PROFESSOR BAIRD.' 

BaiRI) was one of ihc le.irncd men of the world, and, to a tle- 
grcp perhaps unrxampli-*! in history, he was llie discoverer of ihe 
knowledge he possessed. He knew ihc birds of the air. from the 
ptanTtig:in that lives among everlasting snows, tu the huiiitnuiy- 
Wrd that revels among ibe orchids of the tropics; he knew the 
beasts of the forests and the prairies, and the reptiles th.it crawl 
throngh desert snnds or slimy marshes; he knew the fishes thai 
scale mountain-torrents, that bask in quiet lakes, or that journey 
from zone to ume through the deep waters of the sea. In all this 
realm of nature he had a minute and comprehensive knowledge 
that no other man has ever acquired. What others have recorded 
in this field of research he knew, and to their discoveries he made 
a contribution of his own so bounteous, so stupendous, that he is 
recognized -ns the master of systematic zoologists. 

All of Baird's scientific work is an illustration of modem induc- 
tive or scientific reasoning. The inductions or general principles of 
modem science are reached by the accumulation of vast stores of 
facts. He knew how to accumulate facts ; how to reject the trivial 
and select the significant. Modern science is almost buried under 
the t/ffiri's of observation, the record of facts without meaning. — 
tbe sands of fact that are ground from the rock of truth by the at< 
trition of mind ; hut Baird could walk over the sands and see Ihe 
diamonds. Then he knew how to marshal significant facts into 
systems, and to weld them into fundamental principles. En all his 
works there can be discovered no taint of a priori reasoning or 
syllogistic logic ; for in his mind there was no room forcontm^'crsy, 
and disputation (led before the light of his genius. Fonnat logic, 
a disease of modem thought, — the contagion of Ariatotlina. — 
never ravaged his brain, With healthful directness, he sought the 
truth guiiled by wise inference, and told the truth in its umpltcily. 
iiaird w,-is an organizer of Ihe agencies of research. When a 
bold explorer essayed to (wnelratc ihc seas of ice by the path of 
peril and in quest of fame, he would ever so manage that a corps 
of quiet scholars should be attached 10 the expedition to study ihc 
climate of the Arctic zone, the geology of the Arctic rocks, the flora 
of ihc Arctic lands, or the fauna of the Arctic fields ; and the best 
knowledge we have of the igloo-dwctlcrs, the Eskimo whose home 
is on the ice of the north, has been brought to us by the quiet slu- 
deqts he succeeded in attaching to Arctic exploring expeditions; 
and so the love of glory was made to serve the cause of truth. 

When, in the interests of inlemaiional commerce, expeditions 
were sent to explore and survey routes of travel and transportation 
across Cimtral America from sea to sea, he managed to send with 
tliem corps of scientific men whose function it w;is to bring frum 
the tropics all forms of its abundant life, vegetal and .inimal, s.xvX 
the relics of the arts of the people of Central America aii ihty are 
exhibited in stone and clay and gold ; and the National Museum 
has been enriched by the results of this labor, and the Iraundaries 
of human knowledge extended thereby : and so the greed of gain 
was made to serve the love of truth. 

When our army was distributed on the frontiers of the land, he 
everywhere enlisted our scholarly officers into the .lervice of science, 
and he transformed the military posi into a station of research, an 
Indian campaign into a scientific expedition. Scott, Marcy, Mc- 
Ciellan, Thomas, and many other of Ihe great generals of America, 
were in their younger days students of natural history, and collect- 
ors for llaird. When our navy cruised around our shores, its 
officers were inspired with that love of nature which made every 
\'oyage of military duty a voyage of discovery in the realms of natural 

' T>elircred Jkn. ii, Won a \mM. meetioc of the PhiloMphiol, BioIogioJ, aB4 
Anikropologickl SoeUtiaa of W«hb(i<»a. 




science; when Ihey joume>Td among the islands of the sea. they 
brought back stores of scientific materials : and when they sailed 
Uirough the littoral waters of other continents, they made voyages 
of scientific investigation. Many of these earlier naturalists of the 
navy in subsequent times liecanie commodores and admirals. 

But rime would fail me to tell of the exploring expeditions and 
the railroad surveys throughout America, and the travels through- 
out the world, which he utilized in the interest of science, or of 
which he was the immediate projector. Of tbe abundant material 
thus gathered from all parts of ibe world, some has gone to enrich 
American institutions of learning, and some has been gathered into 
Uie National Museum, — the result of Baird's organising genius 
and a splendid monument to his memory. 

The hills of the land stretch not so far as the billows of the sea; 
the heights of the mountains are not so great as the depths of the 
ocean : and so the world was unknown until this greater region was 
explored. Tbe treasures of the land did not satisfy the tlesires of 
Baird, he must .ilso have Ihc treasures of the sea ; ami so hcorgan- 
ized a fish commission, n'ith its great laboratories and vessds of 
research. 

" Whsl hidst thou in thy treasure-caves and ctlU, 
Thou hollow-sounding and tnyslcHous main ? 
Pale, glistening pearls and rainbow-'Colorcd shclU. 
Kright things which gleam unreckM of, and in rain. 
Keep, keep thy riches, melancholy sea ! 
Wc ask not such from thee." 

Wh.-it the scholar asked of the sea was all its forms of life. Its 
organisms minute and lowly, its crawling articulates, its peaH- 
housed moltusks, its fishes that swim in armies, and its leviathans 
that prow! among the waves. — the life of the reedy shore, the life 
of the ocean-current, and the life of the deep sea. So. with many 
ingenious appliances, he and his heutenants sailed away to explore 
the ocean's mystery. So the Fish Commission was an agency of 
research : hut it was more : he made it an agency by which science 
is applied to the relief of the wants of mankind : by which a cheap, 
nutritious, healthful, .ind luxurious food is to Iw given to the millions 
of men. He alTinned that for the production of food an acre of 
water was more than ccjual to ten acres of land, thus ginng to (he 
gloomy doctrine of Makhus its ultimate refutation, and clearing 
away the veil of despair from the horizon of the poor ; for. when the 
sea shall serve man with all the food Ihat can be gathered from its 
broad expanse, the land will not contain the millions whom it is thus 
possible to supply. 

In the research thus organized the materials for the work of 
other scientific men were gathered. When a great genius reads to 
the world a chapter from the book of nauire, the story is so beau- 
tiful that many arc stimulated to search in the same field for new 
ch.ipter5 of the s.-ime story. Thus it was that the publication of 
Baird's great works on natural history developed in America a great 
corps of naturalists, many of whom have become illustrious ; and 
the stimulus of his work was fete throughout Europe. In the re- 
search which he organized the m.ttcnals were furnished lor this 
corps of naturalists ; but his agency in the development of this liody 
of workers was even more direct. He incited the men personally 
to undertake and continuously prosecute their itvvestigaiioos. He 
enlisted the men himself, he trained them himself, he himself fur- 
nished them with the materials and instruments of research, and. 
best of all. was their guide .ind great exemplar. Thus it was that 
the three institutions over which he presided, the Smithsonian In- 
stitution, the National Museum, and the Fish Commission, were 
woven into one great organization. — a university of instruction in 
the methods of scientific research, including in its scope the entire 
field of biology and anthropology. Such is Baird the investigator, 
Baird the organizer, and Baird the instructor, in the length, breadth. 
.ind thickness of his genius, the solidarity of a great man. 

All thai 1 have said is a part of the public record ; it is found in 
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the great libraries of the world. But, however exalted the feeling 
of admiration we may entertain for Baird as an eminent scientific 
man, it is to his attributes as a man as disclosed in his personal 
relations with friends, associates, and contemporary men of affairs, 
that we most fondly turn, since it is in these relations that he most 
clearly exhibited those kindly and modest traits of character which 
made him so universally beloved. 

As a man of affairs, Professor Baird exhibited great sagacity. 
His plans for the organization of scientific work were of great mag- 
nitude ; and had they been presented to the administrative officers 
of the government or to I^slative bodies with exa^eration, or 
even had they been presented with the glow of an enthusiastic 
missionary of science, they might well have encountered opposition. 
But Baird had a wonderful faculty of presenting his pl^s with 
extreme modesty, and with a degree of under-statement but sug- 
gestive explanation of possibilities which speedily caused him to 
whom the appeal was made himself to become an advocate of the 
professor's measure. He had traits of character in this respect 
which are hard to explain, and which seem at first to be contra- 
dictory. In the advocacy of measures his modesty amounted 
almost to timidity, and he avoided alike argumentation and notoriety, 
and he presented his measures with the directness of a child. 

Notwithstanding all this, there was such a poise of faculties, 
such dignity of mien, that he impressed those with whom he came 
in contact as a venerable and wise patriarch. He seemed devoid 
of personal interest or feeling, and solicitous only for the welfare of 
those to whom he was in fact appealing, and he conveyed the im- 
pression that he was giving benignant advice. Thus the shrinking, 
sensitive man, who could not even stand before a public body, such 
as a committee of Congress or a scientific society, and advocate a 
cause, could, from his seat by the fireside or at the desk, so illumine 
the subject with which he had to deal that men stood round him to 
gather his words, that nothing should be lost ; for in the exposition 
of fiis subject he illumined ever thing with clear statement, arising 
from an exhaustive knowledge and full understanding of results. 

As the director of the work of research in which other men were 
engaged. Professor Baird had marvellous insight and skill. The 
appliances of modem research, alike in the inorganic world and in 
biology, have come to be multifarious and diverse ; and there is this 
peculiarity about their use : that once used, so that the secret of 
nature which they were planned to unlock has been revealed, they 
speedily become obsolete, and immediately new keys, new appara- 
tus, new devices, are necessary. Thus to a very lai^ extent skill 
in research is absorbed in the skill necessary for the development 
of the agencies of research. A continuous line of research, prose- 
cuted by a corps of men so that the boundaries of knowledge are 
carried far forward, can result only from a continuous line of in- 
ventions in the apparatus of research ; and it was here that Baird 
exhibited his skill. His own devices were many and constant, and 
even he was fertile in suggestions to his assistants. No wonder, 
then, that so many of the secrets of nature were unlocked through 
his agency. It was in the direction of this work of research that 
the man Baird stood forth as a giant ; it was where his vast knowl- 



edge of details was most apparent ; it was where bis marvdious 
skill was most shown ; it was where his insight into human chai^ 
acter was most exhibited. 'With clearness he formulated his inter- 
rogatories ; with aptness he selected his course of procedure ; with 
judgment he sought the aid of others, and with suggestiveness di- 
rected their work. And, lo ! his questions were speedily answered. 
It was in this manner that his own good hands were supplemented 
by the hands of many, that his own great mind was re-enforced by 
the best mental activity of many assistants ; and thus the whole 
body of men under his control worked together as one organic in- 
teger for the increase and diffusion of knowledge among men. 

In his work with his assistants he scrupulously provided that 
every one should receive the meed of honor due for successful re- 
search, and treated all with generosity. Many an investigation be- 
gun by himself was turned over to assistants when he found that 
valuable conclusions could be reached ; and these assistants, who 
were his warm friends, his younger brothers, reaped the reward ; 
and he had more joy over every young man's success than over the 
triumphs and honors heaped upon himself from every quarter of 
the globe. He was the sympathetic counsellor of many men ; into 
his ears were poured the sorrows and joys of others, and he 
mourned with the mourning and rejoiced with the rejoicing. To 
those in need his hand was ready and his purse was open, and 
many and many were the poorwho called him ■ blessed.' Though 
a man of great force of character, a man of great learning, a man 
upon whom had been showered the honors of the scientific world. 
in character he was as simple as a child. He had a fund of 
' folk-lore,' and loved the books and papers written for children. 
In his later years, weakened with disease and burdened with many 
labors, he still read Si. Nicholas from month to month, and kept 
the run of every little story, and was glad to be ' a child again.' 
His life at home was pure and sweet, and full of joys, for he gave 
and received love and trust and tender care. But the history of his 
home life is sacred. Its words and acts abide in the hearts of the 
husband, the wife, and the daughter. 

For many long months he contemplated the day of parting. Labor 
that knew no rest, responsibility that was never lifted from his 
shoulders, too soon brought his life to an end. In the summer of 
the past year he returned to his work by the seaside, that he plight 
die in its midst. There at Wood's HoU he had created the greatest 
biologic laboratory of the wodd ; and in that laboratory, with the 
best results of his life-work all about him, he calmly and philosoph- 
ically waited for the time of times. Three days before he died 
he asked to be placed in a chair provided with wheels. On this he 
was moved around the pier, past the vessels which he had built for 
research, and through the laboratory, where many men were at 
work at their biologic investigations. For every one he had a word 
of good cheer, though he knew it was the last. At the same time, 
along the pier and through the laboratory, an invalid child was 
wheeled. " We are rivals," he said. " but I think that I am the 
bluest baby." Then he was carried to his chamber, where he 
soon became insensible, and remained so until he was no more' 

" Blessed are the pure in heart, for they shall see God." 
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— Elsewhere we print a splendid showing 
of the Mjlual Reserve Fund Life Associa- 
tion. Mr. E. B. Haiprr, president of the 
association, and one of the most wide-awake, 
alert, and successful insurance presidents in 
ibe world, says that the institution has had a 
mast successful year. During 1 887 the com- 
pany pAid to widows, orphans, and claimants 
of deceased mcmhers, $1,400,000, and saved 
to its living members by reduction of premi- 
um rates below the rates charged under the 
old system of life insurance more than 
$3,000,000. The ca.sh surplus o( the com- 
pany which stands to tlie credit of persistent 
members of five years' standing equals a 
dividend of more than 30 per cent upon the 
entire morluarj- premiums paid by such 
members. This in addition to the 50 per 
cent retluclion in the premium rates charged 
its members is. to say the least, a wonderful 
showing. The cash surplus at the close o( 
the year is over $t,35o.ooo. and the total j>ay- 
maits to the widows and orphans and bene- 
ficiaries of deceased members exceed $4.- 
100.000. The company makes the extraor- 
dinary sL-itemcnl tliat while fumiihing life 
insurance at less than half the usual rates 
under the old system, its actual cash protics 
for the year foot up (1,227 for each day in 
the year, including Sundaj-s and holidays, 
every dollar of wtiicK is set apart for the 
credit of the members of the company. This 
b a statement that is worthy the attention of 
those who arc seeking life-insurance. — From 
the Albany Evftting Journal. Jan. j, 1888. 
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' Open rraoi ■■ (o ti. Sunday. ■ in n. 

New GnMUM, Ne* Painling*. New AltractioJM. 

ERDEI.Vl NACZI. 

and hit HtTNr.ARI.^N ORCHESTRA. 

CONCEKIS FROM j to j AND 8 to .1. 

Second ajihiliitiua of Paintinn new open. 

Admiaiion 10 all. jn cenu. Children 15 ceata. 

A|*«b, the Mytlityiiii Cliau AiitonatoD. 



THE CHENPEST AND BEST ' 



iVoTo£]/c;i?aVji/c^- 

67 PARK PLACE. NEW YORK 



SCIENCE CLDBBING RATES. 



lojf DISCOUNT, 

We will allow the Bbov« diacounl tg 
any »uli«ctil>«r tn iriVarr. TAtSwitt 
C'nui, ot /A*- /^n/«r, who willtrcnd 

u* aa order lot ptrWdlcala excaedini 
«>o. 



Amerkan Axricutturht 

Aoici'LCBn Analyit'.'.- • 

Ameilcan Atirliltecl ftod BtilMlii| 
News. 

IrriMtial vdition... 

Gslalinc " ................ 

Regular " 

Arnetican (iardcn >. 

Auiciican Tontnal of Philology 

Anerfcan Machmiil ...., 

ARaeiiran Magacine 

Arnericao Natnraliat 

Andovcr Review. ....•• 

AiUmlic 

Babyhood...... 

Babkland .... ..,,, ii,,,..i,i..... 

Uraditred'a , 

Bfaia , 

BoDdini (werklyl 

Carpenin jnd Uullding... 

Ceniury Majztkiinc 

Chnutaui|uan, The ...... 

thnntJHii L'fiioo, The.... 

Cluntian Weekly, lUiiatnted 

CoMnopolit*m The 

CrWicr...T7 , 

Doctor 

Eclectic Magulne. 
fcdintnirxh Kcview 
Electrical World 



Eltclrician am) EI«rtrvcat Eaginecf 

Ele«tni;>l Review.. 

Engineering and Mining Jnumal.... 

Engiiih llluiiralcd M.ii|MiDe 

Familv^ior^ Paper (N.Y.) 

Foreti and Sireain. 

FMiim, The ..■....■>..•■•, 

GiKley't Lady'i Book •••••. 

Harper*fl Baiar 

Harper** Magaaiae .■,.>,.,... 

Hafper'i tVeiCtr 

Hanee-'i VoungPcopla 

Health and HoMe 

Herald of Health 

Illuitnted Londo* N*ar» lAtacr. 

rc|inti(). -----.-....■.....-.---..'. 

Independent, The ■ 

Inter Otran. The 

Irvn As* Iweeklr). 
JouruaTof Phitnloey iCng.) 



jMintat of Sjiacuiaiiva Fhiloaophy 

ibeguu with Jaa. No.). 

/■•to 

L"An 

Lite 

LippiaroTt'i Magaiine 

Litt«11't Livins Age 

Liitlc Men and Women 

London Quarterly ...,.,.., 

Macaiillan'i Majianne. .......... 

Maguine ot American Hbtory.. 
Medical and Sur(lc*l Journal.,... 
fctceJiatiii: j1 Fngiiiver.. •..**■ 

Mcul Worlittr 

MirrcArnpe Ibe,.., ... ....... . 

Nature 

New PriDceion Review 

Niinh American Review 

Ouiing 

Oferland Honihty 

Pa«*y 

Political Scieftce Oiurterly 

Popular Science Monthly 

Popular Science New* 

Purilfllio, The 

PraciicioncT , 

Pulilic llriiaiott... , 

Pock 

Pllck(GcTniafi). 

Qiiarlerly Revtew (Lncidan) 

Oucria 

Aural New-Yorker. 

St. Nichola* 

School louctuil 

Scientinc American 

Suvp'emenl 

Atthiiect and Buitden* edition.. 

Scribner'a Mafaiine 

SoijlhtTB Cultivator 

SprlnKfield Repubtlon tw««lily>..,. 

Sunday RclioolTimoa. 

I r^i hrM Inalitule. .-.,......,. 

I'evBi .billing*..............,,.., 

Treavjre-Trove.... ..,,....,.., , 

Truth Seeker. The. 

Wide Awake 

Young Knlbi' Joumal 
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N. D. C. HODGES, 

47 Lafayette Place, 

Kew York. 
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31 Per Cent Dividend. 

Nnticc is hereby given \o the Members of iht 
Mutual Reserve Fund Life Assoeiaiion, Chief 
Office Potter BuildiaE, 38 Park Row, New 
York, chat the amount til Surplus 10 the Cr<!ilil 
of the Memh»sQrthei8E3 dasn equals a DIVI- 
DEND OF THIRTY-ONE PER CENT 
upon the En Lire Mailuary premiDmspaid iluriiig 
the past five years, 10 wit: from 1882 lo ]SS7 
inclusive, said smount apjvlicable and payable 
u provided in each Certificate of Mcmhership. 
Tlie amount to cuvcr said Dividend has been 
deposiie<l with, invesled and held hy ihe Cen. 
tral Trust Company of New York, as Triislec, 
as provided in the Deed of Trust between the 
two compAnles. 

Notice is further given that in addition to the 
above dividend of Thiny-onc per cent the Mu- 
tual Ile-<erve Fund Life As&ociACii>n ha^ paid tn 
the Widows, Orphans and CloimantR of deceased 
menshers. dunng 1887. aver One Million Four 
Hundied Tliousand DoLIurs, And (luting the 
same y<^ar (i&S?) it ha.'i saved its living members 
by rcdutlion nf the preitiiufti »tea below the 
rttefl usually charged under ihe old system 
or Life InMiiancc, said reduclidn appfOlfiniAUng 
TTirce Milliiins of Dollars, which reduction 
eqaalsAN ADDITIONAL DIVIDEND OF 
MORE THAN FIFTY PER CENT OF THE 
ENTIRE PREMIUMS PAID BV OUR 
MEMBERS. 

Our actiail Cash profit for 1887 exceeds I448,- 
000. or |i, 227 foT each day in the ye^r, indud- 
ing Sundays and holidays. Each dollar of said 
proAl, as last as earned, U dcposiled with, ta- 
vested and held fay the Cenlral Trust Company, 
aA Trustee, for the exclusive use and benefit of 
our members, O'jr intat death claims paid ex- 
ceed t<i,ioo,cxio and our cash Surplus exceeds 
|i,3;d,ooo. 

OFFICIAL EXAMINATION. 

After a. mo-tt careful and thorough official 
examitiation within the pa-tt «ixiy diys, the As- 
sociA.t'O'n has received the ur^qualilied iadorse- 
tDentfroin three Separate State insurance 
Depart me nts, to wit : hy Hon. Philip Cheek, 
Jr., Insurance Cominisaioner of the Stale of Wis- 
consin ; Hon. Charles Shandrew. Insuiance 
Commissioner of the State of MiftJiesot* ; also, 
Hon. Eli^ha W. Bucklin. Insurance Coramis- 
■ioner of the State of Rhode I&Und, Each one 
of these Itisumnce Commissioners having made 
a thorough personal examinatron of the affairs 
of the Aisocialion in the roonthi of November 
and December 1B87, and after said examinaiinn, 
indorse the Mulual Reserve Fund Life Associa- 
tion a4 worthy of the 'confidence of its members 
and of ihe people, 

E. B. HARPER, President. 

Mutual Reserve Fund Life Association^ 
Potter Building, 38 Park Row, New York. 



IMPORTANT TO BUSINESS AND PROFESSIONAL HEN. 

THE lOTOAl BESEBVE FDND 

LIFE ASSOCIATION. 

FumiahesLIFE INSURANCE at less than ONE-HALF THE USUAL COST. In other 
words, J2 000 INSURANCE is furnished for usual rates of $r.ooo, and $20,000 INSURANCE 
for tisusl Rates cha7:ged by the old LEVEL PREMIUM system for fio.ooo. It has already paid 
lo ona Thousiand Widows and Five Thousand Orphans more than FOUR MILLIONS of DOL- 
LARS IN CASH. It has more than ONE MILLION THREE HUNDRED THOUSAND 
DOLLARS CASH SURPLUS. It is paying more than FOUR THOUSAND DOLLARS 
DAILY for death claims. lis surplus is increasing at the rate of ONE THOUSAND DOL- 
LARS PER DAV. The GREAT CENTRAL TRUST COMPANY OF NEW YORK is the 
TRUSTEE for the surplus RESERVE FUNDS, which funds are held in trust ior the exclusive 
uRcand henefiis of its members. It has $3oo,ooo.oo deposit with the NEW YORK INSUR- 
ANCE DEPARTMENT, or double the amount of any other Life Company. It has also on de- 
port with the BANK OF ENGLAND $100,000.00, and with the CANADIAN GOVERN- 
MENT. Iso.uoo.oo. It has already saved lo its Members more than FOURTEEN MILLION 
DOLLARS by reduction of cost below the rales usually charged bythc Old System, and in addi- 
tion to ihL^ great, saving our persistent members of five years' standing have a sum to their credit 
c<liul to a Dividend of about 33 i-3 P" cent UI'ON THEIR ENTIRE MORTUARY PRE- 
MIUMS PAID. This Association issues a free Policy. No restriction upon travel. No restriction 
upon change of residence. No restriction upon change of Occupation, except the Military when 
on Active Service. The POLICY IS INCONTESTABLE AFTER FIVE YEARS. The 
Mutual Reserve Fund Life Aisociatioa Offers Fire Hundred Dollars Reward for 
the Name of a.n3r Honest Death Claim which It has not Paid in Full, the Fact to be 
Determined by any Two Bank Presidents in New York City. Further particulars at 
Ihe Home Office, Potter Building, 38 Park Row, New York. Send for circulars. Managera, 
General and Special Agents wanted. 

E. B. HARPER, President. 

Board of Directors and Council Officers of the Mutual Reserre Fnnd 
Life Association : 

EDWARD B. HARPER, Prewdent, New York City. 

ALFRED TAYLOR, Vice-President, Attorney, New York City, 

CHAR[.li.S B. BISSELL, Treuurcr, Capilaliil, New York City, 

Hon, HENRY OVERSTALZ, Preiident Fifth National Bank, ei-Mayor, St. Louia, Mo. 

JOHN J. ACK.ER, Put Grand Maiur, A. 0. V. W., Albany, N. York. 

SAMUEL A. ROBINSON, M.D., Cbainnaa Inrestmeat Committee, West New Bri^too, Sut«a 
Uland, N. Y. 

WM. H. BROWN, Wholesale Drugi, Bahimore, Md. 

ANTHONY N. BRADY, President Municipal Gas Co., Albany, N. Y. 

SAMUEL W. WRAY. Grand Secretary. A. L. H.. Phi lade IphU. Peon. 

NEWELL W, BLOSS, Resident Vice-President Great Britain, London, England. 

JAMES W. BOWDEN, M. D., Medical Director, New York City. 

GEOHGE F. LA WRIE, Wholesale Dry Goods, of Martin, BuSum *Co.,46 White Street, N. Y. 

FREDERIC T.BRAMAN, SecreUry. New York City, 

Hon. HENRY J. REINMUND. Comptroller, late Superintendent of Insurance, State of Ohio. 

Silicon. General Sir W GUYER HUNTER, M. P.. F. R. C. P., K. C. M. G., M. D., Chirf Medical 
OirectDC for Great Bntain, London, England. 

THOMAS W. JOHNSON, Wholesale Dry|Goods. Johnson, Sutton ft Co.. Baltimore, Ud. 

WARREN KENNEDY, Wholesale Dry Good*. Toronto, Ont. 

Hon, HENRY L. LAMB, late Bank Superintendent Sute of New Yorit, Troy, N. Y. 

THUS. P. BALDWIN, Wholesale Cotton Goods, Baldwin A Cugie, Baltimore, Md. 

WM, WILSON, Manufacturer, Toronto, Onl. 

FREDERICKS. PARKER, Chairman Death Claim Committee, Attorney, New York City. 

WILLIAM MILLER. Director of ABcncies, New York City, 

GEORni.: R. McCHESNEY, Adjuster, New York City. 

J. M,STEVENSON, and B.W.T.AMSDEN. Assistant Secretaries, New YorkCity. 

JUHOS W. KRAAFT, Cashier. NewYorkCity. 

B. G. BLOSS, Inspector of Agents. 

The Central Trust Company of New York Trustee 

OF 

Tontine Reserve Fund. 

ADMISSION FEES AND ONE YEAR'S ANNUAL DUES. 
For $5,DOO Life Insurance, --.---- ^35 

For 910,000 Life Insurance, --------70 

For (20,000 Life Insurance, -.----- 140 

Anxtnal Does after the first year $3 tor each f x.ooo insurance. 
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NEW YORK. JANUARY 20, 1888. 



SixaLK CoriKs, Ten Cents. 
#3.50 Pkr Ybar, ih Advavcs. 



■stnMdKtNvwToitPMVOaMMSMeitdObMlfaiJ-UUUr. 



Case School of Applied Science. 



Editorial 



27 



A I'Toposcd }^aOIt)gical riarden in WMhington. — The SwedUh 
Movement -Cure. 

The United States Hydrographic Office 
The Growth of Children . 
Scarlet-Fever Report. — IV. 
The Teaching of Drawing 
Case School of Applied Science . 
Ethnology. 

Prehjsioric RcMiirches in Soutb-eutein Spaio 

Ptchistiric Sluiilng .... 



Book-Reviews. 

Tb« Ewly Ilisioiy of the Engliiih Woolen Indtulry 

//. C. Adamt 
A Ilea for the Ttalnind of th« Hand 
M&nuol Traininc and the Public School 
Primary Method* . 
Indnilrial Inttruction 
The ManuaUTraining School 
La Psychologic Phyviologique 

Notes and News 
Letters to the Editor. 

The Snow-Snake . . W. M. Beauckamp 

Tb« Conspinicy of Silence . Asaph ftatt 

On« of the Caiuet of the Inefficiency of the Rcii Telephone 

A. £, Dolbtar 
Queries and Answen ..... 



The Science Company ^ Publishers , 4J Lafayette Place, New York. 

London agent: G. E. Stechert, 26 Kins; William St., Strand. 



MODEL TEXT-BOOKS FOR HIGH SCHOOLS. 

Each the work of a well-known specialist and all approved 

by the best teachers. 



DANA'S Geologies. 
GRAY'S Botanies. 
GUYOT'S Physical Geography. 
KIDDLE'S Astronomy, 
STANDARD Classic Atlas. 
TENNEY'S Zoologies. 



FISHER'S Outlines of Universal History. 
COO LEY'S Philosophy and Chemistry. 
ELIOT & STORER'S Chemistry. 
ROBINSON'S Higher Mathematics. 
TOWNSEND'S Civil Government 
WEBSTER'S Academic Dictionary. 



SWINTON'S Outlines of the World's History. 



OUR BRIEF DESCRIPTIVE LIST SENT FREE TO ANY ADDRESS. 

IVISON, BLAKEMAN & CO., Publishers, 

149 Wabash Avenue, Chicago. 753~755 Broadway, New York. 
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LITHOLOGICAL 
OR LAPIDARY 

LATH lis. 

ALSO OUTFITS COMPLETE 
«f foot Po*er Madiinw* Tor 
tha iclinl butinni « the 
werhihop t( wood or metal 
worhors. c-tti«e*t Fnt. 

W. F. & JOHN 

BARNES CO , 
No. 638 Ruby St., 
Rockford. 111. 



A^THE ONLY EEHUIHE jjlJ 
LICIUIU VLUCi 

UNEQUALLED for CEMENTING 

ftijssm Cement Co.|^pu»««.I^H "^ 



GERMAN SIMPLIPIED. 
SPANISH SIMPLIFIED. 

The (fjllrnirg witl [ic fc'unii ^mln^ntK' I'l.ii'iical i^t 
#clf*iE>AtriLH tii»ik : 1 1 } Ijcfniidik S^ui^vlihc.d.'^JiiciiiflcCe in 
la numbvti <w>iii )(eyi)|i.K>. (a ) 5[Huiub Stmijlificd — 
tntm m to u nombrn (with keys) ta cti each ; N». 5 
B«w Ttarfy ; a nrn- numlwr <in the firti of every monih : 
Suld by all buukicllcn. S<nt, posipaidi on retxipt □[ 
price, by Pre{. A. Knnflich. 1*0 KxMau m., N--w York. 



Tliwsi« glui'* aro tiiioj In llio SmlUtixjuiiui IiiatllUW 

Bt WoalitDiricu Tor ft]l lla wurk of ntvuuiliiK Hp*^''- 
mens — tay itie GoTBrnmrui ArsenMa »iiil IlepaxE- 
mADC BuUdlnc*. l>r tb« t*uUm*n PalAt'o L'tir L'-o., 
HuDu A H&mllti Otiau niiJ I'lnuo Co., aud bjr 
MiouMiiiitH (>( nn<i-i'ts8»i innikufactiirrrs MiO moi-tiAa- 

t''> trimiiithoiil llin nottlil, tnr nil klrula of filiA Worll. 

IVtMiyuit.fil Si ItuNOEST A]HIK.>i|VK KNOWN. 
.ln!il 111 Ihi i-niiH tnr nivrtuuitca nnd nmixlount, au<] 
lu b>iiU«H lor fAiiill)' M»». 'Hie imiU (luuitlty ftold 
b«lwi-i)u Jail., Iteu. auil Jan.. IH8&. iu alf fiu-tfl ut tlio 
worM amouutei) Ui iintr m Mii.T.ia^t nnrrLii^ Bo 
Bare AU'l K«t Ui9 ir«nMM« I.pPago's mad* onJy by 
KuMu Cbukm Co. 



CANDY..^] 



Send Ji-SS- $2-1". 

_ (or a tfla'I boK. liy 

exprosptcima, o( ilic BEST CANDIES 
IN THE WORLD, pm up in Uanilsome 
boxes. All strictly |mrc. Suitable for piescuU. 
Try it once Adtire** 

C. F. GUNTHER. Confectioner. 

313 Sinti- St., rhicago. 



V O t, A P U K 

Send ti-oo for H.injbook of VoUuttlt, bv C«*k, E. 
SriAcUK. 10 .q. R WIMCHLLL ft CO., Educattoaal 
Publithen. il^ Walunh Ai«.. Chte»it<i, ^_ 



■DAKCAiSS IN BOOKS, AVTOCKAPHS, BTC. 

■^ CaUloEues tree. LcuiAirtr t.lSIIMtr. 41 W. iiM. 
Sl..N«* Vo.k. 



MauD'a Beterence Indexes. 

ReTtKOCO IS nnd (nsKriFti or irxmlatjoivi oi >he lil- 
raaturc of <imv majtcr fiiTciihcd hy B: PICKMAN 
MANN. WAfitiiKGios. D. C 

ConctpondcDcc (ec, }ocenu. EapUmMry circulan 
[fee. 



"How to Streflgthen the Memory." 

Bev. E, L. K«1ly, oi Palcr»on, K./. writing a{ Dr. 
Holbroolt't book, " Hnw to Stmistben ibe nenury: 
«», Namral aiul ScieniifiiL Methods of Never ForueiiiiiB, 
■an ; '* 1 have read thic iicitise, tiiU grni. anil finiT a 
iwiia of weaJth hidden in id paeei. By it I was enabled 
laal evenics 10 le^rn ihc poem 'Siabat Matet.' In L^ltn. 
ll look a nltle lime, but the rvault* w«r« BMv«)uua." 
Cataloi(iia nail proipeciui fr«s. 

lluled 10 mv addma on rccTipl of (1 , \'\ 

H. L.HOLeROOXCO .isLaightSt.. New York. 



ijor" 



^>^^CJk6^o-( 

I Ihuhmruu "i^mri '9 TVf Et:wTn 

^mi«ii,VHt'oi«rA6ifi7 



■?^r 



JjTPfTIEN 



'The Travelers Insurance Company 

r>l tljitrLif<I,C'iiiii.,<>t£»iii>c<] iBfrfiimm liuld H/t 

PHSehk and Aeeidtmt tWUitr. Only Untr nccldcnt 
coaipany in Aiocri'Ti, Only |j « y«srto pro(«aiciaal 
and lisvlncM men [of each f t,aao insufance, with (j 
waekly i<i4«iitBUv. Hu paid policvh-oUen ne'irty 
f 1 1 .opoiooov All poFicic* n on •forfeit able. All cliimi 
piiil, without ductiuni. and imnediatety on receipt p( 



KIMSALL'S SATIN STRAIGHT 
CJT CIGARtTTES. 

People of refine*! lasie whu 
desire es<.eptio»ally fine ctgnt- 
ttt&i slumlit u*e •'■nly our 
STRAIGHT CUT. jmt «[. 
itv Kalin jiacliRTs nnil Iioxcn of 
I0-. 304. f,Oi. ami icxj- 
14 FIRST PRIZE UEDAL8. 

WM. S. KIMBALL 6c CO. 
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MARVELOUS 

MEMORY 

DISCOVERY. 

Wfanllj nitif hr nrttdnfal uriitonia. 
Anf iMok I»«riiad la oa*i rvadlnn. 

Pernmmendett hy M»itK Twaik, RirttAsii FForroB, 
the Si;ientti.t ; Hon. W. W. AtTOH; Jiidam P, Ukkju. 
H]i4; Dr. MiNOB, Ac. Cla» of lott Cjtumbia Ijiw ttud- 
enlt ; twnclAMCt of too «ach at Vale ; v%o at Univeruly 
ii( Pciin.. Phtlu., ino at Welte^ley College; jjii Obcrtin 
ColLete, and (hrirc lui(c claianal Ch^utauijaa Uuiveniiy, 
Ac. Ptoi|>cctus rocT r*as (rom. 

PROF. LOISETTE. oj? Fifth Aw.. Nc» Voi-k. 



WE 
GFlEMAM(t!C*H 



OoTTTTTii J -I 
or W.-i,.i,.r 



ICOOD NEWS 
'to LADIES. 

t.fiTltctt InUuo-iii'iil-.iir 1 1 f. 
fcrcil. Now'a your ilrin' lo ci-r. 
up tirArtm tnt our Oekbnalrd 

T^aa and f'offpco. and aamra 
ahraatlTiil (h^d Uand or Nom 
Itiw'" riiinaT'-a Hi-t. Iifnoer Ptt, 

flr.ii- Tolirl Bel, n ■Irli, itrOM I^mp. 
Viirtull |HirtI>'iilHr«ni1<lrGaa 



. . il.iiLiirj-. yuffullpii „ 

TIIK fiflEAT (MERIf-.tS TK> I'O . 
y. u. iiox *#. ai aud fi Vctcy St.. Sew YortL 



tC*., 



i!l{ 



of 



God- 



tafii'osPHiTi 

^ALMOST AS PALATABLE 
__ " AS MILK. 

IliTl Sttai»irtiia«<l Ihal (h0 nto«t 

doUoalu itotiiat: f 1 can takn It. 

BenKTlialile *« n 
PLKSU PItUDlX-ISa, 
Pcraona |[aln rapidly 

Wliile LalUag II. 

SCOTT'S'EMDLSiOR 



-e^ft! 



Ta actainwlc4p-d \il J^yaUiana to bo tlio riNEST 
and UtST prwpanHloB of Ita claaa for th« rellcl of 
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Washington seems destined in ihc not very distant future 
to becotne a leading scientific centre for the student o[ nalunil his- 
tory. The Smithsonian Institution and llie National Museum have 
long ofTered unsurpassed facilities for research in most brandies of 
science, although there has been a lack of facilities for the siu<ly of 
natural history from live subjects. The National Museum, how- 
ever, has taken a step in the right direction at last, and has made a 
collection of live animals, which, ihoug'h unimportant at present. 
may prove the nucleus of what may, with proper congressional aid. 
be made ihc most valuable zoological collection in the country. Id 
addition to this, the Fish Commission is preparing a tine collection 
of fresh and salt water fishes, mostly contincd to those of economic 
value, but which will incidentally contain many varieties of marine 
life not valuable for food, but interesting for study. There are at 
present about forty varieties of fresh hsh on exhibition in addition 
to the regular halchehcs of carp, 5ha<l, etc. The most inlcresUng 
of these is a small fish from South Carolina, which brings forth its 
young alive, as animals do. instead of in the form of eggs, as is al- 
most the universal custom of fishes, tn another tank may be seen 
nearly one hundred Mississippi River catfish from a river in the 
nc^hborhood of Quincy, III. These are Western ftsh.and the fish 
Commission intends to introduce thein into Eastern rivers on ac> 
count of their great value as food-lish. Tbe flesh is white, firm, 
and of fine flavor. ■ The present experiment is to determine whether 
they will spawn in captivity. Another lank is full of beautifully 
marked goldfish originally from Japan. Goldfish are not Lndigc- 
ttojs to any part of America, and are all of Astatic or Japanese 
origin, the latter being much the tundsomest. Several specimens 
of the California grayling, the gamest of all the gamy fishes, are 
also to be seen. A fine collr^ciion of salt-walcr fauna will also he 
brought from Wood's Holl. Mass., where it has been for some 
months, and placed on exhibition in Washington. In addition to 
the various food-fishes of tlie ocean, the exhibit will contain 
many other interesting forms of sea-life. The location of the exhi- 
bition in the Armorj- Kuildtng leaves much to be desired, and it is 
but poorly ad.ip(ed tor the needs o( the work. .Such a collection 
should be located in a building built expressly for the purpose, 
which will, in .ill probability, be u[lim.i1ely erected. The exhibit of 
salt-water fishes is intended, in addition to its affording valuable 
means of study, to demonstrate the feasibility of keeping a collection 
of ocean fauna at a point remote from the sea. The water used 
will be artificial sea-water, and the experiment has never before 
been m.tde on so Urge a scale. The difficulties attending the 
transportation of sea-water prevent such exhibitions at any distance 
from the sea. The exhibit will be tastefully .ind conveniently ar- 
ranged. The asphalt Hoot is always dr>-, and the display interest- 
ing and instructive to the layman as well as to the scientist, and 
will also give valuable aid in the other work of the Fish Commis- 
sion. 

In the JanUARV issue of the Journal of Menial Scienct. Miss 
Ellen F. White gives a most interesting account of medical gym- 
nastics. We hear in this country more or less abuut the Swedish 
niovement-curc. but it is quite usual to regard it as simply a new 
phase of quackcr)-. It is. however, something very far removed 
from quicker,', and Miss White's p.iper on it makes this very clear. 
Ling, the originator of the system, was a Swedish ofbcer, who hap- 



pened 10 disco\*cr that a lameness in his own arm was cured by 
fencing. He reflected on this fact, and then made an exhaustive 
study of anatomy, physiology, and pathology' for the purpose of 
testing the principle which he thought he had discovered. As a 
result he evolved his system; and it includes medical. miiiMrj*. and 
educational or hygieriic gymnastics. The object of the latter is to 
preserve the balance of power in the body : that of the former is to 
ivslorc the balance when it has been disturbed by a loss of the 
proper prtipartion bclwecn the parls. The theory* premises that 
blood is the carrier of lite and of disease, and that the tlow and the 
quality of blood can be controlled, or al least regulated, by gym- 
nastics. The writer instances a number of cases and of affections 
which subsuntiate these claims, and describes the various classes 
of mavemcnts. and explains their n.iture and aims. She mentions 
the fact, which 15 very evident la us in the United States, that 
hundreds of so-called gj-mnasts. who may have been a few months 
or a few weeks only under a teacher, are advertising themselves as 
specialists, and bringing discredit upon the whole system. If it is 
to establish itself in the public confidence, it must be taken out ol 
the hands of charlatans and quacks. 

THE UNITED STATES HYUROCRAPHIC OFFICE. 

An important bill has just been introduced in Congress by whkrh 
it would seem as though the continued efficiency of this office, both 
as regards its relation to the navy, of which it is a most important 
and necessary adjunct, and to commerce and the entire maritime 
community, would be insured. The bill referred 10 provides for the 
appointment of a permanent hydrogmpher and assistant hydrog- 
raphcr, to be nominated by the President and confirmed by the 
Senate. 

Few landsmen are in a petition fully to appreciate the scope and 
character of the work done by this office, much of it being of a 
purely technical character, involving the preparation of charts, sail- 
ing-directions, light-lists, etc.. for the use of navigation in every 
port of the globe. Until recently, however, the tour of duly of the 
officer detailed as hydrographer has been so short, in accordance 
with the usual custom in the navy, that it has been impossible to 
do more than keep up the rovitinc work of ihe office, which in itself 
requires unremitting attention and cire. Thanks to a longer detail 
than usual, granted by .Secretary Whitney at Ihe request of Ihe 
chief of Bureau of Navigation, in order to develop the latent pos- 
sibilities of the oflice, the present hydrographer has succeeded in 
lifting it out of Ihe old nits in which it was moving, and has infused 
into It renewed life and energy ; so much so, indeed, that it is now 
fully recognized as one of the great scientific bureaus of the gov- 
ernment, and the cordial assistance and support which it is re- 
ceiving from masters of vessels show far more forcibly than words 
can do the great practical value of its work. Branch offices have 
been established at six of our principal seaports, and with such 
success that more are demanded at other ports ; American charts 
and other hydrographic publications have come to the front again ; 
and last, but by no means least, the monthly Pilot Chart, a publi- 
caiion which is unique of its kind, has been established, and has 
obtained an inBuence and importance well attested by the fact that 
a large edition is generally exiiausted in a few days after it is issued. 
All those of our readers who have crossed the Atlantic during the 
past three years have probably had an opportunity to form Ihelr 
cfvr\ ideas regarding the esteem in which it is held by masters o( 
vessels. 

To keep such an eslabltshmcnl moving smoothly, economically, 
and efiiciendy. undoubtedly requires a longer tenure of oflice for its 
responsible head than ihe three years prescribed by naval custom , 
and the bill which is now before Congress must receive hearty and 
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undivided support from the scientific world, no less than from 
owners and masters of vessels, marine insurance companies, and, 
indeed, from the general public, for who is not interested in lessen- 
ing the hazards of the sea ? The relations which have grown up 
and the interchange of data now carried on between this office and 
other scientific bureaus of the government, no less than the recog- 
nized value of this most appropriate work for naval officers in times 
of peace, mark a new era in naval administration, the permanency 
of which should be guaranteed. The people of the United States 
are quick to recognize good work, and nothing can strengthen con- 
fidence in and support of the navy more than the assured perma- 
nency of the praiseworthy work of the Hydrographic Office. 



THE GROWTH OF CHILDREN. 

The systematic measurement of the several parts of the human 
body, together with the testing of their functions, has developed 
into the science of anthropometry. The plan of establishing an 
anthropometrical taboi^tory, where, for a small fee, any one can 
have himself weighed, measured, and his powers tested, which Mr. 
Galton has so often and so ably advocated, seems about to be 
realized. The results of such measurements, when widely taken 
and ably compared, will be to practical biology and hygiene what 
statistics, in the present use of the term, are to economical science, 
— the experimental basis of their practical application. As in the 
latter, so in the former, the stating of these results in accurate form 
at once opens up a number of questions never before considered, 
and at the same time helps to solve those that have been brought 
to notice. In this department of study no field has been cultivated 
with so much zeal as the study of the growth of children, mainly 
because this is a field where the practical lessons can be most 
effective. In a recent number of a German scientific journal. Pro- 
fessor Gad of the University of Berlin, sums up the recent studies 
upon the growth of children, and thus makes accessible some very 
interesting facts. 

About one-fourth of a human life is spent in the period of 
growth ; and this implies not merely addition of material, but as- 
similation, re-formation. It involves, too, in some cases, the en- 
largement and change of form of elementary cells, but in most 
cases the formation of new cells by cell-division. We know more 
about the growth of the skeleton than about that of the soft parts 
of the body ; but a more detailed knowledge of the growth of its 
several parts is highly desirable. The height and weight of the 
entire body are the most reaidily observed, and about them the in- 
formation is most accurate. The female child weighs, on the aver- 
age, 3, and the male 3.5 kilograms. At the fifteenth year the 
weight has become twelve times this amount. The greatest 
changes occur in the first year. At the end of the second year, the 
body weighs three and a half times its original weight, and about 
one-fifth more than at the end of the first year. In the third year 
it increases by one-tenth its weight ; and from then on, the increase 
is tolerably constant up to the eighth year for girls, and the tenth 
year for boys, at about 1,500-1,800 grams per annum, The in- 
crease in height takes a parallel course. The greatest changes 
occur in the suckling. At birth the height is 50 centimetres, which 
is about one-third that of the adult. At twelve months it has in- 
creased by 20 centimetres (40 per cent), more of this increase go- 
ing to the lower than to the upper half of the bocjy. In the second 
year the increase is 10 centimetres {15 per cent); in the third, 7 
centimetres (8 per cent) ; and from then on. it is about 5 centi- 
metres annually. At five years the height has doubled, and at fif- 
teen tripled itself. This for boys. Girls are smaller, and reach 
their maximum earlier. The maximum height of army recruits 
falls between the twentieth and the twenty-second year, and is 
170.5 centimetres. If in growing the body retained the proportions 
of the several parts, the weight of the adult would be twenty-seven 
times that of the new-born child, inasmuch as the aduh is three 
times as tall as the babe, and the volume is as the cube of the 
height. As it is, the adult weight is only twelve times the original, 
and this difference shows how much more the growth is in height 
than in any other direction. 

The usual method of obtaining these average results is to meas- 
ure groups of children of certain ages, and take the mean result. 



Another method is to observe the same children, and measure an<3 
weigh them for many years. The latter is the more troublesome, 
but the inference from it is more immediate ; though the former, 
when based on sufficiently large numbers, gives reliable results 
Dr. Landsberger has been measuring a large number of children id 
Posen, Germany, and always the same children, since 1880, — i 
period of six years. The measurements have been made alwayi 
between the 5th and the 15th of May, at the same time of day, it 
the same place, and with the same instruments. The average 
period covered is from the sixth to the thirteenth year. One curious 
result is, that the social factor as between the rich and the poor is a 
much more important one than the racial as between Poles anti 
Germans. The rich children come to school taller and heaviei 
than the poor ones, though their increase after getting to school is 
not more rapid. This long-lasting efifect of early care is much moR 
conclusively shown by the figures of another observer, Russow. whc 
has tabulated the heights and weights of children from their second 
to their eighth year, distinguishing between those that were natu- 
rally suckled and those that were artificially reared, and throughoul 
all this period shows a balance in height and weight in favor of the 
former. 

Perhaps the most original investigation in this field is that of Dr. 
Malling-Hansen, director of the institute for the deaf-and-dumb al 
Copenhagen : the measurements being made on the children ol 
that institution ranging from nine to fifteen years in age. The 
weights of these children show three marked periods in each year 
there is a period of maximum growth in weight extending from 
August to the middle of December, a period of mean growth in 
weight from then to the first of April, followed by a period of min- 
imum growth in weight back to August again. During the period 
of maximum growth in weight, the daily increase is three times as 
great as during the [>eriod of mean growth ; and almost all that is 
gained in the latter period is lost in the period of minimum growth. 
With regard to height, these periods are equally evident though nol 
coincident. In Copenhagen the period of minimum g^wth in 
height is from August to the end of November ; the mean period^ 
from then to March; and the maximum period, from March tc 
August. In the maximum period the daily increase in height is two 
and a half times as great as in the mean period, and in the lattei 
two and a half times as great as in the minimum period. 

The period, then, at which the general increase of the body is 
going on is from the end of March to December ; and within this 
period there is a period of maximum increase in height and a 
period of maximum increase in weight. During the period of mosi 
rapid increase in weight, the increase in height is the slowest of any 
in that period, the times of mean growth of height and weight about 
coincide, and the period of maximum growth in height is a period ol 
comparative rest for the weight. The height-periods begin and end 
about fifteen days before the weight-periods. The height first has 
a period of minimum growth, then a period of mean gfrowth, then 
its maximum growth, and then suddenly falls back again to the 
minimum rate of growth. The weight, however, begins with a 
minimum rate of growth, passes at once to its maximum, and then 
slowly falls through the period of mean growth back to the mitu- 
mum again. The growth in weight varies more than the growtti 
in height. An increase of i centimetre of height corresponds to 
2.84 kilograms during the period of maximum growth in weight, 
but only to .48 of a kilogram in the period of mean or minimuni 
growth. The increase of weight in the maximum period is essen- 
tially a growth in stoutness, and the loss of weight during the 
period of minimum growth is a decrease in stoutness. In the 
period of maximum increase in height the increase in stoutness is 
at a minimum, and during the period of least increase in height is 
at a maximum. A practical lesson to be derived from the knowl- 
edge of these periods is to have as large as possible a share of the 
period of general greatest growth fall into the vacation time ; foi 
then the body has less strain upon it, and is in general in the best 
condition for growing. The Swedes and South Germans are ac- 
cordingly right in giving their children two or two and a haL 
months vacation, from July to the middle of September, thus in- 
cluding a good share of the greatest growth period. 

Dr. Malling-Hansen has also attempted to make out shorta 
periods of twenty-five and seventy-five days of variations in growth 
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which he regards as due to the changes in the climaitc conditionB, 
but this is not as yet securely esiablishct]. His study of i!ie heighl 
reveals some very inlcrrsting points. It is well known ihai we arc 
longer wlien we lie down than when we stand up, and this differ- 
ence may be as much as a centimetre. So, loo, after a long walk, 
when the weight of the body has compressed all those parts that 
(umish room lor contraction, the height is smaller. Twenty-two 
boys, thirteen to sixteen years old, were measured at different times 
ol day. During the hours of leisure, from 6 to 8 A.M-, a boy lost. 
on the average. 4 millimetres in hcij^ht : while resting on the school- 
bench, from 8 to 9 o'clock, he gained .3 of a millimetre ; during the 
instruction, from 9 to to, he loses i millimetre ; during' the recess, 
from 10 10 1 1. the loss in height was 3 millimetres for each boy ; 
from II to 13 during school-hours the body expands by 2 mUlime- 
tres, but in the next hour in school loses .4 of a milUmelre ; in the 
leisure time from I to s o'clock the body loses 3 millimetres. In 
general, from 6 A.M. to 5 P.M. there is a loss of 9 millimetres ; from 
5 to 9 f.M. there are variations ; and from 9 P.M. to 6 A.M. there is 
a gain of 9 millimetres. These measurements were taken during the 
winter months. The daily variations in weight were also observed. 
From the end of the chief meal, at 2 P.M.. until g o'clock, each boy 
loses .13 of a kilogram, and from 9 P.M. to 6 A..M. there was a loss of 
.57 of a kilogram : of ihis. ,28 ol a kilogram was due to ijcrspira- 
I tion and exhalations, and the rest to excretions, Krom 6 a.m. to 
1 P.M. there was a gain ol .It of a kilogram, and dinner added .59 
of a kilogram. It is very much to be hoped thai the custom of tak- 
ing a variety of this kind of measurements will become widespread, 
and systematic altempts be made 10 extend and collect such obso-- 
vations. 



SCARLET-FEVER REPORT.'— IV. 



S. H. DuROiN, M.D., Boston, Mass.. health commissioner, re- 
ports that the law of Massachusetts requires reports of scarlet-fever 
to be made by both the attending phywcian and the householder. 
Boards of health should verify the dlagno^s. and cause strict isola- 
tion ami thorough disinfection to be practised. Dr. IJurgin believes 
that isolation can best be carried out in hospitals. Inasmuch as 
these measures are often successful In preventing the spread of the 
(ever in schools .ind families, he thinks they would be eiiuatly ctTi- 
cacious in preventing its spread in a community. He thinks the use 
of drugs to prevent well persons from contracting (he disease to be 
nonsense. 

Mary B. Moody. M.D.. New Haven. Conn., relates the following 
incidents, which have come under her personal ubser^'atton. as 
showing the comraunlcability of scarlet-fever : 1. Two children re- 
«civetl a call from a little playmate who was affected with scarla- 
tina. The disease was so light that it was not recognized for some 
days. The exposetl children suffered from the anginose variety, 
but did not come down lor six weeks. They were vert- ill. and at- 
tacked within a few hours of each other. 3. A young physician, 
male, called upon a lady directly after attending a scarlct-lcvcr case, 
and without .iblutionsor changed clothing. She had unmistakable 
scarlct-fevcr two weeks later. Dr. Moody believes that in hypo- 
sulphite ol sodium we have an agent which will protect well persons 
from contracting the fever when exposed. She says. " Hyposul- 
phite of sodium in solution has appeared in Iwo cases, at Ic-ist, 
which came under my observ-ation. to have sufficient protective 
power to enable a sister to attend the funeral of a brother dead of 
the disease, and to enter his two-roomed house, which was inlected 
by it. She went against protest into what seemed certain exposure, 
wxs sixteen years of age. All Ihc other children of the family had 
it. four or five of them within two months of the first case. The 
late Dr. Thomas F. Rochester of Buffalo relateil to his classes in 
college inslarres he had personally known where contagion of 
Gcarlet-rever was carried in clothing. One lady wore a wrapper to 
assist in caring for the daughter of a (ricnd where she w,is 
visiting, who was ill with scarkt-fcvcr. When her visit was 
ended, she put the wrapper in her trunk and went to ihc house of 
another friend, who had a daughter about the s:ime age of the one 
10 whom she had recently ministered. There were no cases ol 
scarlet-fever in the vicinity, nor had there been for a long time. 

1 Continued from Stienft of Jan. ij, 1B88. 




She wore the wrapper soon after her arrival In a few days the 
little girl sickened with scarlet-fever and died." 

Fred. K. Smith, M.I)., CalumeC, Mich,, says, " I have seen re- 
peatedly successive cases, occurring in families at iniervalsof afew 
days or one or two weeks, where it has apparently been communi- 
cated from one to another. In one case which t obscr\'ed,a young 
lady, having a mild a.ttack in Michigan at a place where it was epi- 
demic, went home to Ohio about two weeks alter the beginning of 
the attack. Within two weeks after her return, her sister was 
attacked with the same disease, no other cases existing in the 
neighborhood at that time. The weight of evidence indicates that 
a scarlet-fever patient m.iy communicate the disease to others for a 
period of six weeks from the beginning of the disease, and, if com- 
plete disinfection is not then accomplished, for an additional period 
from virus retained on the skin anti clothing." Dr. Smith thinks 
that placards should be affixed to houses in which scarlet-fever 
exists, and that the occupants should not be permitted either to 
make or receive visits. 

D. L. Phares,.M.D., Agricultural and Mechanical College, Agri- 
cultural College P.O., Miss., narrates a case m which a gentleman 
spent about a week helping to nurse a case of scarlet-fever. When 
the patient died, he rode about twenty miles, taking his clollung 
with him. to spend some days with his sister and her children. In 
a few days the children took the disease, and part of them died. 
No other means could be discovered of taking the disease. 

W, W. Daniclls, Madison, Wis., reports the following case; "A 
lady nursed her .sister's children in a house adjoining mine, and 
when she went home (after a thorough bath) wore no clothing that 
had been near the house where the sickness occurred ; yet her own 
child, who had not been otherwise exposed, took the disease, the 
germs having been probably carried in the hair, which had not 
been cleansed." 

Charles Schaffcr. M.D.. Philadelphia. Pcnn., report.s the case ol a 
young nephew of his, less than a year old, who contraclcd the 
disease in a house where a death had occurred three months before, 
and was supposed to have been disinfected. In another instance 
two children of a friend died from the disease after returning to 
their home several weeks after the recovery of another member of 
the family from the fever. 

Charles N. Chapin, Providence, R.I., superintendent of health. 
m:ikes the following statement as showing the practice of the health 
department in that city: " At present we placard houses: exclude 
children of household from school. Sunday school, etc. ; distribute 
circulars of information: forbid public funerals ; and fumigate writh 
sulphur. We should, in addition, fumigate all textile fabrics, etc.. 
with steam, and have a hospital for the treatment ol those cases 
which cannot be isolated at home. Our rules are fairly well com- 
plied with ; and it is possible, th.^1. if they could have been strictly 
enforced at the beginning of this epidemic in August, it mi^hl hare 
been stopped. But I do not feel at all sure but that the only way 
to prevent the spread ol this disease is to remove every case to a 
hospital, or else put a guard around every infected house, and pre- 
vent every possible contact with the community. 1 sh.^U be 
pleased to give you the results of our efforts later in the season, 
whether they are favorable or not. Thus far the cases reported per 
week have been as follows : — 
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" Reports of cases should be made by physicians, because they 
are cognizant of the majority of cases, and because they can recog- 
nize the disease. Physicians should be licensed by State boards 
of health. The physicians should he paid lor this service by the 
local government. When a physician is not employed (and perhaps 
in ail cases), the head oi the household should be obliged to report. 
This is Ihc law in this State, But it is by the niles of the board 
of health in this city that the reporting by physicians is made com- 
pulsory. They arc not, however, paid for this service. About 
ninety per cent of all cases arc reported by physicians. We learn 
of the others through the assistance of school-teachers chiefly. 
Probably very lew cases now escape us." 
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John M. Scudder, M.D., Cincinnati, O.. believes that scarlet-fever 
may be communicated by milk. He has traced one such instance, 
where the milkman's children had the fever, and it was communi- 
cated to customers at the isolated points. He thinks this, however, 
is rare. Dr. Scudder further adds, " I had one case in which the 
disease was communicated five months after recovery, by playing 
with dolts and toys which had been locked in a drawer during that 

time. In another case, in the family of Mr. , the time was 

eleven months. There could be no mistake in either case. In an- 
other case the circumstances pointed to a contagion fourteen 
months old." He thinks that boards of health should distinctly 
mark each house ' Scarlet-fever Within.' 

A. P. Richardson, M.D., Walpole, N.H., sends the following case, 
which came under his observation : " A child had scarlet-fever in 
Keene, N.H., and late in the stage of desquamation visited a friend 
in Walpole, N.H., slept with a child who died of malignant scarlet- 
fever a few days after, being sick only a few hours." He adds, " I 
remember the mother of a child which had died of scarlet-fever sent 
some of the deceased's playthings to a child in another family, the 
latter being sick with the disease soon after." 

W. S. Strode, M.D., Bemadotte, 111., writes, "In March, 1884, 
scarlet-fever was brought to Bemadotte by a family (resident) vis- 
iting another family six miles distant, in which a small child had 
just taken sick, said sickness being accompanied by a red rash. A 
little boy four years old of the above family, after a few days, took 
sick, the sickness being accompanied by a rash, not very prominent, 
and died in twenty-four hours from the time of the first symptoms. 
The physician diagnosed the case as diphtheria, and a number of 
children were permitted to see the corpse and attend the funeral. 
Two or three days later, the remaining children (two younger) took 
sick with the same symptoms, and I was sent for, and at once 
proclaimed it scarlet-fever, and immediately set about to guard 
against its spread by having the school stopped, and all families 
that had been exposed isolated. There were nineteen cases that 
broke out with the disease, all in families that had been exposed to 
the first case. No more deaths, and not all the children in some of 
the families contracted it either, though exposed to it for days, I 
would say, that, at the time of the above epidemic, my family con- 
sisted of four children, aged respectively one, six, nine, and twelve 
years. I took ordinary precautions, after visiting the families in- 
fected, to guard against carrying to my own family or that of others, 
by changing my outside apparel at my office, washing, etc., and by 
going about in the open air for some time. My children did not 
become infected. Three weeks later, that is, after all the cases had 
recovered, it was again brought to town by a visiting family ; this 
family unknowingly being exposed to scarlet-fever on the train, and 
two children breaking out with it in two or three days after they 
arrived. But previous to this lime the lady that the mother of the 
children was visiting put on her shawl, and came to my house, and, 
without removing her shawl, look my baby in her arms and held 
him for some time. In four days he broke out with a typical 
scarlet-fever rash; and in from four to seven days from this time 
the three older children of my family also broke out with it. The 
three children of this lady also had it, making nine additional cases. 
All recovered. By a strict quarantine the contagion did not spread 
any further." 

G. P. Conn, M.U.. Concord, N.H., member of the State Board of 
Health, says, " In reply to your inquiries, allow me to say that over 
thirty years of dealing with scarlet-fever and kindred disorders has 
not convinced me that I know all about its origin or its develop- 
ment. On the contrary, I am constrained to add that I fear we 
have not solved the problem, nor are we likely to do so at present 
unless by accident. I have found so many instances where it could 
not be traced, and in other cases where one in a large family of chil- 
dren would have the disease while all others would escape, that I 
feel that my knowledge is hardly worth repealing. I do believe 
that there is a vast difference in the degree of cases, and that in 
some instances it arrives at a development where none unprotected 
will escape, while in other cases none will be made ill except the 
more susceptible. Unfortunately, the profession are not yet able to 
determine to which class a given case belongs, and therefore it is 
necessary to carefully isolate all in order to be sure." 
George J. Engelmann, M.D., St. Louis, Mo., relates the following 



striking cases : " Mr. H., living in Belleville, 111., had a child sick. 
with scarlet-fever, bade the child good-by, drove fourteen miles ii> 
an open buggy to a farm, shook hands twice with a young lady 
there, and took dinner with the family. He saw no more of I he- 
young lady, but was busy outside with the father during his visit. 
There was no scarlet-fever in the neighborhood of this farm, yet 
that young lady, twenty-one years old, the youngest in the house, 
took the scarlet-fever, infected by Mr. H. The clothingof children 
who died from scarlet-fever in Denver was taken to the house of 
Dr. R. in St. Louis, after having been put away in camphor for the 
winter, and gave scarlet-fever to all of Dr. R's children eight months 
after the decease of the children in Denver." 

H. Hartshome, M.D., Philadelphia, Penn., reports, " I know of 
no valid reason lor believing that scarlet-fever ever arises, at the 
present time, except by contagion from a pre-existing case. I have 
no doubt whatever of the contagiousness of scarlet-fever ; although, 
as in the case of other communicable diseases, some persons ex- 
posed may escape being affected by it. Having withdrawn from 
the active practice of medicine. I cannot give precise details of sucb 
cases coming under my personal observation ; but they have been 
amply sufficient to confirm me in a strong conviction on the subject. 
When a person who has had scarlet-fever ceases to communicate 
it, must depend partly on the measures taken — by repeated bath- 
ing, change of clothing, etc., after recovery — to remove all remnants 
of the eruption. When such care is taken, thirty days from the 
beginning of the attack ought to suffice. With average care, it had 
better be made forty days. I have had direct information of sev- 
eral instances in which a house, not disinfected after scarlet-fever 
had been in it, gave evidence of infection remaining in it several 
months after the recovery of the patient so affected in it. I believe 
(from the above-mentioned reliable information), that, without dis- 
infection, rooms are mpre liable to the retention of the contagion of 
scarlet-fever than persons who have had the disease. In populous 
cities the dissemination of scarlet-fever is apt to be so wide, and 
the means of communication so unavoidable, that no benefit is 
likely to result from requiring cases of it to be reported by physi- 
cians or others to boards of health. Boards of health, if such re- 
ports are received, should advise the sequestration of the patients 
as far as practicable, especially from other children, and, on their 
recovery, should insist on thorough disinfection. The spread of 
scarlet-fever could be diminished, at least, very much, by isolation 
of patients during the attack, disinfection of bedding, clothing, and 
rooms, etc., on recovery, and all measures of sanitary improvement 
(in cleanliness, ventilation, etc.) which lessen the prevalence and 
mortality of all contagious, infectious, and epidemic diseases. I 
doubt very much whether any thing can be done, by the use of 
remedies or otherv^'ise, to prevent well persons from contracting 
scarlet-fever when they are exposed to it. It is a priori improb- 
able, though not impossible. When a medical student, residing in 
a house in which there was scarlet-fever, I took belladonna for sev- 
eral days, and escaped the attack ; and I have known another instance 
of the coincidence of the use of belladonna with escape or expos- 
ure. But the contagion of scarlet-fever is more uncertain as to 
individuals, than that of measles or smalt-pox; that is, a greater 
number of those exposed to it may escape it than either of thenn." 



THE TEACHING OF DRAWING. 

In a paper on the teaching of drawing, read before the College 
of Preceptors by T. R. Ablett, Esq., and reported at some length 
in the Educational Times, the educational value of the subject is 
brought out with a strength and clearness that render the paper 
of more than usual interest to our educators. Mr. Ablett con- 
sidered drawing simply as a means of education, and explicitly set 
aside any treatment of it as an accomplishment or as a training for 
artists. He pointed out that the mode of instruction in drawing, 
taken in this sense, would naturally differ from that followed when 
the production of artists was aimed at, and must be adapted to 
school-children most of whom have no special aptitude, and little 
time for practice. To raise drawing to its proper position, we must 
prove that it is one of the bases of education, and should be taught 
to all children, whatever their future vocation. We must also prove 
that it can be taught by collective methods as readily as arithmetic 
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or reading. The spMker ihen summariied the educational advan- 
tagrcs of drawing, as follows : I. It brings into active use certain 
facuhics and powers of the mind, which can be reached to an equal 
extent in no other way. For example : correct Ideas of proportion 
and scales are developed, the graphic memory is imprcn'cd. ac- 
curacy in observing is promoted, the powers of description are in- 
creased. Allhoogh drawing is a universal language, yet few arc 
able to use it. II. Drawing facilitates the acquirement of the 
simple elements of educatiott. For example : spelling demands a 
power of remembering the look of words, since in English the 
sound is noi always a trustworthy guide. The Improveinent of the 
graphic memory will aid in learning to spell, .'\g.iin : a child may 
he taught tn draw tielore it is pQ<isil>le or desirable that be should 
learn to write. The pen is the worst of drawing-tools, and should 
not be the first lo be put into the hands of children. The earlier 
use of simpler drawing instruments will facilitate learning to write. 
Again : drawing leaches the arithmetic uf S]>ace, a^^tiguring teaches 
the arithmetic of numbers. There is no reason why the child 
should be taught one and not the other. The arithmetic of space 
may be taught as soon as a child can use a ruler and can under- 
stand something of drawing to scale. Furthermore, f.ncts which in 
figures make no appeal lo the mind can be readily grasped by 
means of drawing, especially if tliese are made by the pupih them- 
selves. In all these w,\ys drawing actually improves ihe mind's 
capacity for learning other subjects. 

As a rule, the teaching of drawing is in a very backward state ; 
for art leachcrs, so called, as a rule arc poor teachers, and the 
whole instruction in this branch has been hampered by the prcv- 
alcDt belief that no one should learn drawing who has not a special 
talent (or it. Then, too, collective methods of leaching have not 
been properly developed. To accomplish the last-named object, it 
is essential that the members of the class be so arranged thai each 
one can have approximately the same view of the object to be 
drawn. Object-drawing is the most difficult branch of the subject 
to be taught collectively, but it can be done. For good class-leach- 
ing of object-drawing, three \-ilal principles must be observed : (a) 
the object must he a large one, that all can easily see ; (A) all mem- 
bers of the class must obtain approximately ihe same view of the 
object : {i) the teacher must be acquainted with class tnanage- 
menl and with the subject, and able to deinonstrate principles and 
methods with ability and enthusiasm. 

Mr, Ablett then presented the pedagogic aim of drawing in the 
difTercnt grades. In Class t it Is, (1) to develop accurate observa- 
tion, (2) to connect writing and drawing, (3) to ward off color-blind- 
ness. (4> lo cultivate the perceptions, (5) to teach outline-drawing 
from real objects which present no difficulties in foreshortening ; 
in Class 2, (1) to call atienlion. to the difference between the real 
and apparent forms of simple objects and curves, (2) to cultivate 
Ihe graphic memory. [3) by the dictated drawing to insure a knowl- 
edge of art terms and give f.icility in working from verbal instruc- 
tions; in Class j, to leach the leading principles of drawing in out- 
line from the things of cver)'-day life; in Class 4, to develop a use- 
ful power in drawing from rounded objects (plants and casts) that 
will ser^e as a stepping-stone between drawing from simple objects 
and drawing from the antique ; in Class 5, 10 give a know!c<ige of 
shading from ri-at things (this will assist the pupil materially in ac- 
quiring the principles of painting, should he ever want 10 do so) ; 
in Class 6, to enable those who have passed through the preced- 
ing classes lo bi'gin the study of the higher branches of .nrt. 

From the character of ihc discussion that followed Mr. Ablell's 
excellent paper, it is easy to see that the English schoolmasters are 
far behind nur own, so far as understanding and appreciating draw- 
ing are concerned, 

CASE SCHOOL OF APPLIED SCIENCE. 
Leonard C.jise. the founder of Case School of Applied Science. 
was one of the few wealthy men who continue in after-life the liter- 
ary and scientilic work begun in colleige. Inheriting a large estate, 
he was relieved from the necessity of turning his acquirements to 
account in making a living, but he was nevertheless a lifelong 
BTudcni. He was one of a group of young men, who, under the 
leadership of the famous Dr. Kinland, fom^cd the Cleveland Natu- 
ral History Society, and accomplished such excellent work, as is 




shown by their publications, and by the large collections now in the 
rooms of the society. 

In general literature he was a careful student, and he was a 
writer of miirked ability. His natural tastes, however, led him to 
give most attention to mathematics and natural science. 

Prizing e<luca!ion and culture, he determined to do what he could 
for their advancement. His first gift to Cleveland, in pursuance of 
this idea, was Case Lihrar)-. — a splendidly equipped and endowed 
insiiiuiion. and, by the courtesy of its trustees, a valuable adjunct 
la the School of Applied Science. The magnitude ol this public 
benefaction was. howe\*cr, far surpassed by his later and more 
munihcent gift for the school. 

Mis deep interest in his favorite studies led him to desire that 
others should have an opportunity to pursue them under even more 
favoritble conditions than he himself had enjoyed, and to that end 
he determined to found and endow a scientific school of high 
grade. 

On Feb. 24, 1876. he executed a trust deed, setting apart certain 
lands to endow a scientific school in the city of Geveland. In the 
trust deed he directed the trustee, Henry Ci. Abbey, "to cause tobe 
formed and regularly inrorporated under the laws of Ohio, an in- 
stitution of learning, lo be called the 'Case School of Applied Sci- 
ence,' and located in said ciiy of Cleveland, in whicli shall be 
taught, by competent professors and teachers, mathematics, phys- 
ics, engineering (mechanical and civil), chemistry, economic geol- 
ogy, mining and metallurgy, natural histury, drawing, and mwlem 
languages. . . , And wilhout intending to make it a condition or 
limit.Minn of this conveyance, or any binding restriction upon the 
power of such trustees, the said grantor does hereby recommend 
to them lo hold said property without alienalion. and apply the 
rents, issues, and profits thereof to the uses and jHirposcs above, 
and that the expenditures for such institution be not permitted to 
exceed the annual income derived from said propeny." 

The value of the property thus dedicated to the cause of scien- 
tific education was about a million and a half dollars. It consists of 
real estate, a considerable part of which is centrally located in the 
city. One parcel is the City Hall Block, including both the build- 
ing and the land; another is an entire block ol land cornering 00 
the City Square; and still others, of blocks of land less centrally 
located. The trustees have followed ihe recommendation of the 
donor, and have adopted the policy of teasing ihe land, so that a 
secure and increasing income lo the school is assured. 

After Ihe death of Mr. Case, jan, 6, 18S0, the school was incor- 
porated, and in tSSi insiniction was begun in the old Case home- 
5tea<l near the City Square. The addition of new departments of 
instntction, and the rapid accumulation of apparatus ajid appli- 
ances for the laboratories and class-rooms, soon rendered more 
ample accommodations necessary. An admirable site was pro- 
cured for the school on Euclid Avenue, opposite Wade Park : a 
commodious budding was erected from designs by John Eisenmiui ; 
and in the fall of 1885 the school took possession of its new quar- 
ters. 

On Wednesday, Oct. 37, 1886. the new building and all of the 
valuable collections it contained were destroyed by fire. The 
trustees and faculty of Adelbcrt College generously offered rooms 
for the use of the school in a dormitory building standing veri'near 
Case .School, and reciUHions and lectures were resumed on the fol- 
lowing Monday, work having been suspeniled but Ibrcc d.\ys, A 
temporary laboratory was erected for immc<lLatc use. mslruments 
and apparatus were procured for the class-rooms and laboratories, 
and the work of the classes proceeded with comparatively little in- 
terruption. 

The school is greatly indebted to the well-known mechanicians, 
Warner & Swascy. the Brush Electric Light Co.. and several cit- 
izens of Cleveland, for valuable assistance in refitting Ibe labora- 
tories, and in replacing the Ubrar}' and the collections in geology. 
mineralogy, etc. 

Meanwhile the reconstruction of the burned building was pushed 
as rapidly as possible. The trustees, wilh characteristic Western 
energy, ordered its reconstruction before the fire was entirely extin- 
guished, and the contraaor began work while some of the stones 
were still loo hot to handle. 

The building, as left by the fire, consisted of bare walls, badly 
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broken, with some of the dormeTs and gables still standing in a 
damaged condition. Upon inspection it was found necessary to 
take down all above the main cornice, and about half of the walls. 
The material of the walls below the cornice was found to be in 
such good condition that all of this work was replaced according 
to the original design, except the tower. The entrance to the tower, 
not being badly damaged, was taken down, and replaced with only 
a slight alteration in the roof. The tower and every thing above 
the plancier of the main cornice are of different design from the 
corresponding parts of the original building. Before any new work 
proceeded, the board of trustees, in connection with their architect, 
Clarence O. Arey, discussed each point, so as to obviate as far as 
possible the defects that had been found in the former building. 

The outside walls of the building are a combination of rock-faced 
ashlar and brick backing, except in the donners, which are of solid 
stone. The stone used is Amherst, C. sandstone. All of the par- 
tition walls are of brick. The floors were formerly of wood, but 
are now to be thoroughly fire-proof. — of iron girders and tile 
arches. The roof was formerly of light timbers close together. 
Now it is built of heavy timber, according to the ' slow-burning ' 
method of construction, and is slated with Maine slate. The flash- 
ings and gutters are all of copper. The ridge-rolls, and front and 
under faces of the upper mouldings of the cornice, are of galvanized 
iron. This is used only where it is easily replaced or very little 
exposed. The tower is now temporarily roofed with a flat, pitched 
roof at the top of the stone-work, and only part of the carving shown 
in the drawing is completed. 

A general view of the reconstructed building is shown in the ac- 
companying illustration. It has a ground plan r6i by 92 feet, and 
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consists of three stories besides the basement and attic. The base- 
ment is arranged for heavy machinery, laboratories, and workshops. 
The remainder of the building is designed for class-rooms, draw- 
ing-rooms, and cabinets for collections, etc. The boiler-room is 
outside of the walls of the building, to avoid danger from fire or 
explosion. The chemical laboratory, which also contains the fur- 
naces for assaying, is in a separate building. Every precaution has 



been taken not only to render the building fire-proof, but to keep 
fire entirely out of it. 

The educational interests of the school have been carefully at- 
tended to. The school is well organized, and is supplied with a 
strong corps of professors. 

The preparation required for admission is such as is given by the 
best high schools and academies. The studies pursued in the 
school consist principally of modem languages, mathematics, nat- 
ural history, natural science, and engineering. The school provides 
courses leading to the degree of bachelor of science (B.S.) in civil 
engineering, mechanical engineering, mining engineering, electrical 
engineering, physics, and chemistry. While advanced theory oc- 
cupies an important place in all of the courses, the methods of in- 
struction incline decidedly towards the practical. Laboratory, 
shop, and field work are prominent features of the various courses. 

Original investigations both by professors and students are con- 
stantly in progress in the various departments, and some of the 
published results are valuable contributions to the advancement of 
science. Just at the present time scientific men are deeply inter- 
ested in some investigations now in progress in the school, prelim- 
inary statements in regard to which have already been published. 

The city of Cleveland affords unusual advantages for a scientific 
school. It is an important railroad centre and lake port, and offers 
excellent opportunities for studying the various engineering prob- 
lems connected with transportation. It is the centre of extensive 
mining and manufacturing interests. It has chemical works, steel- 
works, rolling-mills, furnaces, foi^es, machine-shops, and manufac- 
tories of electric machines and appliances, and of various other 
sorts. These, m many cases, are the most extensive of their kind 
in this country, and their variety is noteworthy. Almost all varie- 
ties of engineering structures and of manufacturing processes can be 
seen in the city, and are available for examination and study by the 
students. These advantages, and their influence in insuring the 
prosperity and usefulness of the school, were fully appreciated by 
Mr, Case, and had no slight weight in influencing him to found the 
school. 

ETHNOLOGY. 
Prehistoric Researches in South-eastern Spain. 

Two Belgian engineers, Messrs. Siret, are about to publish the im- 
portant results of their extensive archaeological researches in Spain, 
which extend over the coast from Carthagena to Almeria. The oldest 
remains belong to the neolithic period. There is not a trace of 
metal to be found in these ancient habitations. The implements 
consist of polished axes, perforated shells, pottery, grinding-stones, 
chipped flints, and primitive walls of stone. In apother class of 
sites which belong to a more recent period, remains of copper and 
a few bronze implements were found. The inhabitants lived in 
stone houses, the stones being cemented by earth. Flint implements, 
particularly arrow-heads and knives, ornamented pots, bone points, 
and numerous copper celts, were found in the houses. Cremation 
was practised to a considerable extent by the people of that period. 
Copper ores and scoriae proved that they practised the art of smelt- 
ing. 

In a later period fortified villages, with walls made of stone and 
mud, were built on the tops of the hills. In the space surrounded 
by the walls, the ruins of burnt houses, implements, remains of 
grain which was kept in clay pots, cloth made of broom, and hand- 
mills, were found. Flint was used only for making saws. The 
dead were buried in natural caves, or in stone boxes under the 
houses or near them. 

At the end of the copper period the inhabitants still lived on the 
tops of steep hills, in fortresses. The implements consisted of the 
same material, but, besides, moulds for casting copper, ivory, gold, 
and silver were found. Over twelve hundred graves belonging to 
this period were opened. All of them were situated in the houses, 
and consisted either of small chambers of stone, of stone boxes, or 
of huge clay pots with rounded bottom and wide mouth. The largest 
of these are over three feet long and two feet wide. The skeletons 
are doubled up, hands and knees being pressed against the chin. 
Sometimes husband and wife are found in the same urn. The 
study of this vast amount of material will be highly interesting;^ 
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Virchow points out that part of this ancient culture is probably due 
to Pharnician influence [/Mtschr.Jnr Ethnologie. 1887, No. v.). 

PRKHlSTORrc Skatiso. — As is well known, the art of skating 
\i a prehistoric one. In many parts of Europe bones of dompsti- 
cated animals have been fouml which had been used as skates or as 
nmners of small sledfjea. It is of considerable interest to learn thai 
similar implements are found stil! in use in several parts of northern 
Germany. In the Jattmal of l/u lierlin Ethnological Society. 
alcdgesaredcscribed which consist of aboard resting on the bones of 
a horse. But. besides this, skates arc used the runners of which 
consist of the lower j-iw of cattle, the curvature of the lower side 
serving admirably (he object of the skate. 



BOOK-REVIRWS. 

The Early History of tha Ettgliik Woolen Inilusiry. By W. J. 
Ashley, M.A. Baltimore, American Economic Association. 

"I CANNOT bat be sensible," says the author, "of the honor 
which the American Economic Association has done me by permit- 
ting me to join in their work." The members nf (be association 
m^ht say in reply, that (hey are sensible of ttie honor which Mr. 
Ashley has done tKem in consenting to take |>art in their work. 
The co-operation of English and American studcnis in economics 
is most encouraging: at least, we on this side of the water appre- 
ciate very highly such papers as the one which (arms the subject 
of this notice, or as lately appeared in the Quarttrly Journal of 
EccHomici fron» the pen of Professor Foswcll of Cambridge. 

There are two points of interest in the preface to this mono- 
graph. In the first place. Mr. Ashley explains, ver>- properly we 
think, the revival of economic studies in the United Stales. This 
counir)-, he says, "exhibits the forces of competition and capital 
workmg on a larger scale than elsewhere, and in a freer field, un- 
crossed by any of the influences of decaying feudalism," England 
is no longer " the classic land of capitalistic production." as Karl 
Marx once called her : that honor now belongs to the United 
States. It is, then, chiefly because economic questions have lately 
come to be of such importance, that Americans are studying them 
with earnestness; and it is beciusc the field offered for their solu- 
tion is comparatively free that European peoples legard that study 
with peculiar interest. But, in the second place, our author cau- 
tions Amrric.Tn students against being too greatly influenced by 
the teachings of German universities. " No observer of German 
thought." he says, " can fait to see, that, though most vigorous 
within its range, its range is exceedingly narrow. German writers 
seldom realize the atmosphere of individual initiative in which Eng- 
lish and American thought moves," And he adds, "American 
teachers will be compelled, by the traditions of their country, the 
needs of their pupils, and the criticisms of their opponents, to give 
due weight to the forces of competition and to the arguments of 
more recent English economists." This view is certainly correct. 
There is a radical difference between the German and the Ameri- 
can. Whether we consider political or industrial affairs, the closer 
we observe, the more strongly do differences impress themselves 
upon our minds. German thought does not fit American affairs. 
The only lesson uf abiding im|)ortance brought from the universi- 
ties on the continent pertains to methods of investigation. 

Turning now to the monograph itself, wc lind it to be an emi- 
nently satisfacloryskctch of the history- of theEnglish woollen indus- 
try from eariiest limes to the period of the great inventions. The 
peculiar interest in such a sketch lies in the fact that the history of 
the woollen industry* fairly represents the development of all indus- 
tries. Whether we consider the relation of artisans to early local 
government, or the internal organization of trades, or thesoctal and 
political influence of changed methods of doing work, we find a 
true picture in the history uf the woollen industry. The author 
diWdes his sketch into four parts. He first treats of the establish- 
ment of the guild system ; second, of the education of the English 
workman by the importation of foreign skilled workers: third, of 
the rise of the merchant class; and, fourth, of the growth of the 
domestic system. For us in this country the part which treats of 
the separation of the merchant class from the main body of work- 
ers is perhaps the most instructive. Americans pride themselves 



on being cosmopolitan, and it is true that their lo^'c of travel makes 
them familiar with the existing habits and customs of many peoples ; 
but when it comes to history, their minds are essentially provincial. 
They are prone to regard the nineteenth century, out of which 
their minds have never travelled, as the natural and therefore the 
permanent order of society. Their conservatism is, on this ac- 
count, unreasonably strong. It would be a good thing if every 
business-man could be brought to see that there once existed a 
successful industrial society, in which a separate class of traders 
was not known. They then might rt^ard with less suspicion cer- 
tain tendencies in modem limes looking towards furtlier industrial 
changes. 

Bui professed students of history, as well as business-men, will 
find in this monograph much instruction. It is a common error to 
say that machmery ami steam-power are responsible for the crea- 
tion of a clearly dehned laboring-class. Mr. Ashley shows that 
such an assumption is not correct. His skclch closes with the 
establishment of the 'domestic system* of industry, but the lib- 
erties and rights then exercised were very nearly the same as those 
which laborers now enjoy. It needed only the great inventions to 
fully establish the ' factory system * as we now know it, and to 
bring about the era of great industries. Failure to recognize that 
the social position of the workman was quite the same before and 
after 17601* responsible for many misinterpretations of industrial 
history. 

In closing we can only say that American students are always 
grateful for reliable information on English industrial history. 
They feel thai the society with which they deal is as much the re- 
sult of English life during the middle ages as is English society it- 
self. But this they cannot study at first-hand, because of paucity 
of material, and on that .iccount they re.id with eagerness all that 
English scholars may write upon the subject. Mr. Ashley, (hen, 
has the thanks of American students for his excellent monograph 
on the English woollen industry. H. C. ADAMS. 

A Plea far the Training of tkt Hand. By D. C. GiLMAK, 
I.1..D. 

Manual Training and the Public School. By H. H. Belkiei-D, 
Ph.U. New York, Industrial Education Association. 8*. 

Primary Methods, By W. N. Hail.MaNN, A.M. New York. 
Barnes, is". 

Industrial Instruction. By Robert Seidel. Tr. by Margaret 
K. Smith. Boston, Heath, la". 

TAe Manual-Training School. By C. M. WOODWARD. Ph.D. 
Boston. Heath. 8**. 

Each one of these books bears evidence in its own way 10 the ed- 
ucational Zeitgeist. Eachone.had it appeared ten years ago, would 
have appealed to perhaps a lew score readers: it is safe to say tliat 
at this time ihey will be read by thousands. Educational thought 
and educational practice are in motion. In all p.irts of the country 
and in all grades of 5u:hools the signs of progress arc seen and its 
elTects are felt. The dommant trait of this progress is a demand 
for reality in education, for practicality in the widest and best sense 
of lite word. Teach the child to know not merely words, but 
things, objects ; teach him not merely to know, but to use and 
apply what he knows. Teach him literature, teach him arithmetic. 
teach hun geography, and so on. but also teach him something 
about the busy, active life uf which he is so soon to form a part. 
Teach him not only to perceive and to remember, but to compare, to 
judge, to execute, to manage. This, if its opponcntsdtd but know 
it. is the philosophy of manual training ; and because this philosophy 
is so certain and so sound, the manual-training mov'emeni is carry- 
ing every thing before it- The best educational thought of the coun- 
try is enlisted in its service ; and its advocates arc making rapid 
and successful progress, while its liandful of vociferous opponents 
are asserting that ii is useless, crude, and destructive of the school. 
The success of manual training, and the thought and inquiry it has 
aroused, call for a literature. All of the books whose titles are 
given above are in answer to this caU. 

The first is a handsomely printed pamphlet, tl>i: 6rst of a perma- 
nent series of educational monographs to be issued under the editor- 
ship of the president of the Industrial Education Association eA 
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New York. That association is the recognized centre of the man- 
ual-training movement, and in these monographs we may expect to 
find some able expositions not only of manual training, but of other 
educational subjects. We notice that Sir Philip Magnus of London. 
Professor Paulsen of Berlin, Professor Sluys of Brussels. Dr. 
Hannsk of Vienna. Professor Salicis of Paris, Oscar Browning of 
Cambridge, Colonel Parker of Chicago. Dr. Channing of Harvard, 
Superintendent Mac Alister of Philadelphia, Dr. A. G. Haygood of 
Georgia, and Dr. Wey of Elmira. are on the announced list of 
contributors ; and we await from their pens some of the best edu- 
cational writing, in a convenient and inexpensive form, that has 
ever been printed in this country. 

The present issue is a double number, and the two papers com- 
plement each other. President Gilman writes in an easy, graceful 
way of the training of the hand, and puts his argument so simply 
that the veriest novice in educational matters should be able to un- 
derstand it. His summary of the principles of manual training (pp. 
11-13) is very comprehensive, as is the following concise summary 
of the whole question : " Manual training is an essential part of a 
good education, whether that education be restricted to the common 
school or carried on to the highest discipline of technical schools 
and universities " (p. 13). 

Dr. Belfield of Chicago, whose paper forms the second part of 
the number, makes a powerful argument on the practical side, for 
the introduction of manual training into the common school. He 
is able to show from his own experience that better progress is 
made in other studies with manual training than without it. This 
is the natural result of the intellectual tonic administered by manual 
training, as well as of its harmonious development of all the facul- 
ties. For the student or teacher who ts making a study of manual 
training, this first number of the Educational Monograph Series is 
the best possible introduction to the subject. 

Dr. Hailmann is a gentleman who has written much, and on the 
whole well, on education. He is a student and translator of Froe- 
bel, and a firm believer in kindergarten methods. In his preface 
he expressly states that the present work is issued in response to 
the growing demand among primary teachers for ' busy work ' and 
'kindergarten methods.' The book is eminently practical, and, so 
far as it goes, gives an excellent manual-training course for the 
primary school. We will only say that clay can be used more than 
the author provides for, and that drawing is the very foundation of 
manual training. The latter fact seems to have escaped Mr. Hail- 
mann's attention while he was engaged on this book. 

'Industrial Instruction' is a translation from the German of 
Robert Seidet, by Miss Smith of Oswego Normal School. It is a 
philosophical treatise on manual training, and yet it is sufficiently 
easy of comprehension to be of assistance to all teachers. An un- 
fortunate disjointed ness of style, the usual attribute of German 
writing, mars the book, but the translator seems to have worked 
hard to counteract the effect of this. The second chapter, which 
is entitled ' Errors, Contradictions, and Inconsistencies of the Op* 
ponents of Industrial Instruction,' is respectfully commended to the 
attention of the secretary of the Massachusetts Board of Education 
and the superintendent of schools at Worcester, Mass. ; for both of 
these gentlemen are not only utterly in the dark about manual 
training, but they are using their influence on the platform and in 
educational journals to keep others in the same condition. Seidel 
shows that the sort of industrial instruction which such persons de- 
claim against has for its aim " principally the development of certain 
kinds of manual skill, partly by this means to promote domestic 
industry, partly to prepare for a later profession, to supply trained 
strength to hand-tabor, and thus to elevate it." All sane men who 
know any thing of public schools unite in insisting that instruction 
of this sort must not be permitted to find a place. But this in- 
struction is diametrically opposed to that which the advocates and 
expounders of manual training are upholding. Their manual train- 
ing is educational, not technical: it develops the judgment and 
reason, not the power of imitation. Inasmuch as the opponents of 
manual training in this country seem to be unable to distinguish 
it from technical instruction, we hope that they will read Seidel's 
book. Ever)' possible confusion that they can fall into is there 
explained, and every possible objection that they can raise is there 
answered. 



Dr. Woodward's book is not so satisfactory, but it has a value ol 
its own. It deals with the manual-training school only, considerec 
as a separate institution. This it discusses in full detail, and the 
theory and practice of the work done at St. Louis are clearly pre- 
sented. Much of the information as to cost and character of equip- 
ment is that which is frequently called for at this time by the schoo 
authorities of cities where manual training is being introduced. 
Almost half the book, however, is given up to Dr. Woodward's 
various addresses, some of them delivered fifteen years ago. Nc 
attempt seems to have been made at editing them, or striking out 
redundancies and inconsistencies. However forcible they may 
have been when delivered, they lose much in the present arrange- 
ment. 

We would close as we began. All of these books are valuable 
and suggestive. All of them should be widely read, especially b> 
teachers and by parents who have children to educate. All of them 
approach manual training in the right spirit and with intelligence. 
The insight of the authors is sufficient to guard against any such 
ludicrous presentation as that given by Mr. Love in his ' Industrial 
Education," a book which we had occasion to notice a few months 
a^ {Science, x. No. 247). Taken together, they would form an 
excellent beginning tor a library on manual training. 

La PsycAologie Phyiiologigue, Par G. Sergi. From the Italian 
by M. MOUTON. Paris, Felix Alcan, 1888. 8°. 

The flourishing condition of science in Italy has of late been the 
subject of frequent remark. The universities have filled their chain 
with a new generation of men, well schooled in the best method: 
that the continent can offer, full of enthusiasm for their special pur- 
suit, and gifted with a taste for original research as well as with s 
comprehensive appreciativeness for the work of others. As the re- 
sult, there have been appearing from the press of Italy many verj 
valuable contributions to all departments of science, and, what i! 
especially noteworthy, publications tracing distinct novel lines o: 
thought. This has made all scientists look more carefully into th< 
Italian periodicals ; has set Frenchmen, Germans, and Englishtner 
to translating their books ; and promises to make a knowledge ol 
Italian quite as requisite a possession for the scientist as a knowl- 
edge of French and German. 

In the scientific study of mental phenomena the Italians stand ir 
the foremost ranks. They have developed a school of criminai 
anthropology, setting forth the true nature of the criminal as ar 
aberrant form of humanity, that has gained a world-wide recogni* 
tion. Their studies of the insane are full of ingenious methods 
and suggestive results. Some of the best work on the localizatior 
ol function in (he brain has been done in Italy. It is, then, not sur- 
prising that they see in experimental psychology the completion ol 
thecircleof the sciences, and do alt in their power to develop and 
spread its teachings. Nothing could better illustrate the truly ad- 
mirable character of their work than this manual of psychology. 
The author is professor of anthropology in the University of Rome 
but his conception of anthropology is broad enough to include ar 
intense interest in all that pertains to the human mind. The vol- 
ume is written in an entirely modern spirit, and is quite different 
from the type of text-book that prevails in our colleges. 

Perhaps no easier method of indicating the character of its con- 
tents could be pursued than that of r^sum^ing the table of con- 
tents. It begins with a terse description of the physiological ele- 
ments of which the body is composed, with a special description ol 
nerve cells and fibres. Then follows a chapter on the objects ol 
psychology, showing its very intimate connection with physiology 
and the insensitiveness with which the unconscious shades intc 
consciousness. There ts no attempt at abstract, pure distinctions 
but a straightforward account is given of what it is that a studen 
of psychology must know and be interested in. Then sensation i: 
treated, and covers nearly a hundred pages. After a general con 
sideration of what sensibility implies, follows a more than usuall] 
good and full account of the facts summed up by the psychophysii 
law. Then the special senses are treated, though not at as great j 
length as might be desired ; a surprisingly large amount of informa 
tion. however, is expressed in a very few pages. This section i! 
concluded by an interesting chapter on the interpretation of sensa^ 
tions. The next part of the book deals with the intellect, and be 
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gins with .1 description of its .inatomical h:isis. Then follows ihe 
portion most similar to current icxl-books of psychology upon rea- 
soning and idp.is. but treatetl with a scientific appreciation of its 
import not too frequently met wiih. A very detailed analysis of 
the theories attempting to explain the perceplion of space and lime 
concludes this portion nf the hook. The third portion of the book 
gives a convcftitnt account of the (acts of consciousness, the laws 
of the association and rcproiluctiun of perceptions, a clear account 
of the experiments upon ihc time occupied by the simpler psychic 
acls, and of the phenomena of unconscious mental action. The 
iourth part deals with the feelings, and is perhaps loo long in pro- 
portion to the rest of the work. Here the anthropologist speaks 
out most strongly, and much matter is inserted not usually consid- 
ered of prime importance in a text-book. The division of topics is 
into the individual, the individuo-social, the social, and the esthetic 
sentiments. The final portion of the book is devoted to the will, 
and gives a good though brief description of the various kinds of 
movements, of the expression of the emotions, of the development 
of will, and discusses from a psychological point of view the prob- 
lems of free will and of responsibility. 

It will be seen that the order of topics is somewhat unusual, but 
the merit of it can ht tested only by actual trial as a text-book. 
The especiiil merits of the work consist in the brevity of its state- 
ments; in the complete absorption of the scientific method of view- 
ing mental facts, and thus avoiiling the fault most common in 
American psychological icsct-books of introducing the facts of 
experimental research, hut leaving the wholr topic unenlivened by 
a rejuvenating scientific interest ; and in the skill and care of its 
presentation. 

The Italian edition of the work was published in 1879. and, 
though the French edition has been revised, it has not derived the 
full benctit of the most recent studies, though this is in many cases 
no serious omission far a work of this kind. The object of writing 
the book, the author tells us, was to spread the knowledge of the 
modern methods of psychologii:;d research in Italy, If the students 
of the Italian colleges can use such a text-book as this intelligently. 
they must have a sounder scientific training than can be cKpeclcd 
from the ordinary junior or senior of American colleges. This is 
the most serious fault of the book ; or it would be, at least, for an 
English book of the kind. Its hrevily has made it technical, and 
the uncertain character of several of the topics most fully treated 
requires a well-trained student, under the care of a skilful teacher, 
to insure its appreciation. Having in view the text-books more or 
less devoted to the exposition of a scientific psychology, recently 
publisheil, it can. without hesitation, be said, that for the best 
selected information, most conveniently and pedagogically expressed. 
DO better four hundred and fifty pages can be found than those of 
Professor Scrgi's book. 



NOTES AND NEWS. 

For a number of years the deficiency in the production of 
mulberry-silk has drawn the attention of sericulturists to the rear- 
ing of the wild silkworms of India, China, Japan. Ainerici, and 
other parts ; and a great many reports have been published on 
these wild silkworms, some of which are already bred in a state of 
domesticity or semi-domesticity. Reports on this subject have ap- 
peared during a succession of years m the Journal of the Society 
ef Jtrts. London ; the Entomohgi'it, London ; the BulUtin de h 
SonWd'AccIimatali0H(ieFrance.'PA.n&:k.nMht/Mis, Berlin. Many 
of these wild silkworms produce silk of great strength and beauty, 
and could nil be profitably utilized, if bred in their native lands, on 
a large scale. Specimen cocoons, and carded and reeled silks of 
about twenty different species, have been sent to the Socii^t^ d'Ac- 
climaialion. and they will be exiiibitcd in the Paris International 
Exhibition of |88«), together with i^pecimcns of the moths and pre- 
pare*! larva- of the various species. As it is highly imponant that 
this exhibition should be as complete as possible. Mr. Alfred Wailly 
of Tudor Villa, Norhilnn. .Surrey, Kng., has been requested by the 
Sociiti! d'Acclimatation to send all new specimens he can collect 
from abroad. He is therefore desirous that sericulturists, entomol- 
ogists, and all persons n-ishjng to contribute to the formation of 
this large and interesting collection of the wild silkworms of the 




world, should communicate with him. and he requests them to 
kindly senci him. in small or large quantities, specimens of live 
cocoons, with names of food-plants for each species, whenever 
possible, and also specimens of the moths. Live cocoons, which 
are specially required (or the rearing of the species, should be sent 
to Europe from October till about the end of March, according to 
distance : when sent Liter, especi-illy when sent from tropical 
regions, the moths generally emerge during the voyage, and all is. 
lost. 

— Some large plumb-line deflections have been brought to light 
in the Hawaiian Islands, .imounting in several cases to almost a 
minute of arc. During the past year fourteen latitude and three 
gravity stations have been occupied on the principal islands of the 
group. Gravity was determined by pendulum ob.scrvation» at the 
base and summit of Halcakala (ten thousand feet elevation), and 
also at Honolulu, thereby connecting this work with the work of 
18^3 done by the United States Solar iLcltpse Expedition. About 
fifteen hundred measures of latitude were made, being an average 
of more than a hundred measures for each station. The greatest 
number of pairs observed on any one night was seventy-five. Four 
stations were made on the island of Hawaii, and as near as practi- 
cable they were placed north, south, east, and west of Mauna Loa. 
the active volcano. One latitude station was also made on the lop 
of Hale.ikala, The expense of the work was borne by the Hawaiian 
Government Survey, and the stations were selected by the sur\'cyor- 
gcneral, I'rof. W. D, Alexander. The necessary instruments were 
loaned by the superintendent of our Coast and Geodetic Survey. 
Mr. Preston, who made the observations, estimates about a year 
for their complete reduction and dltcussion. 

— With the object of considering well the various forestry needs 
of Michigan, the last Legislature enacted a law making the mem- 
bers nf the St.ite hoard of Agriculture an independent forestry 
commission. In accordance with this act, the commission will hold 
a forestry convention at Graiul Rapids, Jan. 26 and 27. for the pur- 
pose of gathering and disscminaitng information, and helping lo- 
awaken an interest in this important subject. 

— Rev. Ebenezer V. Coofier. missionary at Huahine. Society 
Islands, has communicated to the Sntt Fra/icisiro HulUtin the death 
of Andrew Garrett as follows ; *" Andrew Garrett, a celebrated con- 
chologist, died at his residence on the island of Huahine. Society 
Group. South Se-is. on the ist of November, 1887. in the sixty-fifth 
year of his age. For some months past he had suffered from a 
severe form of cancer in the face, which attack brought about his. 
death. Mr. Garrett was the third child in a family of fourteen, and 
was born on the 9th of .April. 1823. in Beaver Street. Albany. N.Y. 
Hb mother was one Joanna van Ne.iu Companeaux. a native or 
Belgivim, of good educition, and speaking several tanguji^es; his 
father being a Francis Garrett, a native of Canada. Koth 
parents lived to old age, the mother attaining seventy-two year* 
and the father eighty-four years. The early life of Andrew 
Garrett was spent in Vermont Slate, where he very soon mani- 
fested a decided scieniittc turn of mind. On one occasion, at eight 
years of age. he left home without warning, to visit a museum 
some hundred miles away, which having accomplished, he relumed 
home again in safety. He had a great fondness for travel ; and to- 
satisfy the longing, he went to sea at the age of eighteen. As a 
shell-collector he made his first .-icquaintance with the .South Pacific 
in 1848. and in 1852 he ultimately adopted that istand-stuflded 
ocean as his special field of research. Since thai lime Mr. Garrett 
has visited almost ever)' island of note in the various groups of the 
South I'acific, spending considerable time in each group. His 
studies not only embraced shells of the marine, fn-sh-walcr. and 
land orders, but also birds, fishes, and other objects of natural his- 
tory. He was also a botanist. For one period of ten years he wa» 
professionally engaged in the interests of the Coddefroy Museum, 
Hamburg, during which time was published 'Andrew Garrett's 
Fischc der Slidsee,' in six parts, edited by IJr. Albert Giinthcr of 
the British Museum. Mr. Garrett was also for a time associated 
with Professor .-Vgassw. In addition to visiting and residing in every 
group of istands of the Southern Pacific, Mr. Garrett nsited .ind 
explored many parts of the Atlantic and Pacific coasts of South 
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America, the East and West Indies, the Sandwich Islands, and 
some parts of the united seas. His diligent and learned researches 
soon gave him a place as an authority among conchologists, — an 
authority now everywhere recognized. His correspondents were 
very numerous, residing in all parts of the world, Mr. Garrett's 
private collection of shells (now on sale) consists of over eight 
thousand species, comprising over thirty thousand examples, and 
representing almost every known part of the globe. Of this 
large collection, Mr. Garrett has himself collected some four 
thousand species. The deceased was a corresponding member 
of the California Academy of Sciences and of the Philadelphia 
Academy of Natural Sciences. The following is a list of Mr. 
Garrett's principal writings : in Proceedings of Zoological Society, 
London, list of Mitrida collected at Rarotonga, Cook's Isles; 
descriptions of two new species of Separatista, of two new species 
of Cascum, of a new species of Scissurella ; ' On the Terrestrial 
MoUusca of the Viti Islands : ' in the Quarterly Journal of Con- 
ehology, Leeds, England, ' Occurrence of Crepidula aculeata at the 
Marquesan Islands;' "Occurrence of Gadinia reticulata in East- 
ern Polynesia; ' 'Annotated Catalogue of the Species of C<i««j col- 
lected in the South Sea Islands ; ' ' Catalogue of the Polynesian 
Mitrida, with Remarks on their Geographical Distribution, Sta- 
tion, and Description of Supposed New Species;' 'Annotated 
Catalogue of the Cypraoidea collected in the South Sea Islands : ' 
in the Bulletin of Me Sociiti Malacologique de France (Paris), ' On 
the Terrestrial ji/(7//«jfa of the Marquesan Islands :' in thcAmeri- 
4:an Journal of Concholcgy, vol. vii., ■ Descriptions of New Species 
of Land and Fresh- Water Shells from the South Sea Islands' 
(plates); ' List of Viti Bulitnus anti Descriptions of new Species' 
(plates): in the Proceedings of the California Academy of Natural 
■Sciences, 'Descriptions of New Species of Shells inhabiting the 
Sandwich Islands ; ' ' Descriptions of New Species of Fishes inhab- 
iting the Sandwich Islands ; ' ' Description of New Species of South 
■Sea Shells : ' in Proceedings of the Academy of Natural Sciences, 
Philadelphia, ' On the Terrestrial MoUusca inhabiting Cook's Is- 
lands, Society Islands, and Samoan Group ; ' ' List of Land-Shells 
inhabiting Raraturu (one of the Austral Islands), with Remarks on 
their Synonymes and Geographical Range ; ' and several other 
papers." 

— In seven months of the year which closed Dec. 31 the 
Metropolitan Ayslums Board authorities of London had dealt with 
no fewer than 5,166 scarlet-fever patients ; for 203 cases were ad- 
mitted in June, 359 in July, 521 in August, 1,041 in September, 
1,287 in October, 982 in November, and 773 in December. The 
board had at one time as many as 2,780 fever patients under treat- 
ment at one time, and, as a result of the general public utilizing to 
a greater extent than had ever been previously recorded the accom- 
modation provided at the public expense, seven large hospitals had 
to be opened, and additional hut-accommodation provided. For- 
tunately the disease was not of a severe character, and the death- 
rate was not heavy. The admissions in September and October 
ranged as high as 50 and 60 per diem, but the disease has since 
sensibly declined. There were on the last day of 1887, 2,224 
patients under treatment, suffering from fever of all kinds, but 
many of these patients are rapidly regaining health. One feature 
of the epidemic was the opening of the magnificent hospital for 
-convalescing patients at Winchmore-hill, and another was the ready 
answer given to an appeal made by Miss Baker in the columns of 

The London Times for toys for the children. During 1887 London 
lias, for the first time for many years, enjoyed an immunity from 
any serious amount of small-pox ; for, although individual cases 
have occurred, very beneficial results have accrued from prompt 
removals and isolation of the disease. 

— The Publishers' Circular, London, Eng., states that the total 
number of new books and new editions published in 1887 is not far 
from 500 in excess of the books of the previous year. Theology 
shows an increase of 60 or 70 on the last return. There are more 
than 100 educational works over the product of 1886, while in juve- 
nile works the increase is less marked. Novels keep up their aver- 
age of more than two per diem, Sundays included. Politico-eco- 
nomical booksare less in number than usual, which is also the case 
in the department of arts and sciences, which includes illustrated 



volumes. In voyages, exploration, and books descriptive of coun- 
tries, we find about 50 new books recorded more than for 18S6, 
while in history and biography there is a notable rise in the issue of 
new works, — over 100. Poetry and the drama are about equally 
represented with last year. ■ In medicine and surgery, in belle- 
lettres and essays, as also in miscellaneous publications, a slight 
increase of production is shown. 

— Mrs. Ayrton, the wife of the professor at the Technical School 
at Kensington, England, is going to give a course of experimental 
lectures on the practical uses of electricity to ladies. Mrs. Ayrton 
was educated at Girton College. 

— The general meeting of the Association for the Improvement 
of Geometrical Teaching. London, was held Jan. 14. The follow- 
ing papers were read : ' The Recent Geometry of the- Triangle,' by 
Mr. R. F. Davis ; ' On the Multiplication and Division of Concrete 
Quantities,' by Prof. A. Lodge ; and ' On some Principles of Arith- 
metic,' by Mr. W. G. Bell. 

— A sufficient sum has been collected for the erection of a monu- 
ment at Koping, in Sweden, in memory of the celebrated chemist 
and apothecary, Charles William Scheele, who was bom, 1743, at 
Stralsund, and died, 1786, at the above-named town. 

— The Argentine Information Office has just published an excel- 
lent map of the Argentine Republic, on the back of which is given 
a short description of the country and the latest information as to 
its political organization, agriculture, industries, commerce, revenue, 
and expenditure, railways, and various other subjects of interest. 

— The Government of Batavia has given notice to the admiralty 
that the commander of His Netherlands Majesty's ship ' Sama- 
rang ' reports the existence of a low, wooded island, hitherto un- 
charted, lying westward of Selaru, Timor Laut Islands. The is- 
land is reported to be about two miles long in a north-north- 
easterly apA south-south-westerly direction, and about two-thirds 
of a mile broad ; position as given, centre of island (approximate), 
latitude 8" 15' south, longitude 130* 39' east. 

— A communication from the Government of Queensland to the 
admiralty states that the natives of Stephen Island, on the east- 
em side of Great North-East Channel, Torres Strait, who were 
formerly very ferocious and hostile, are now thoroughly quiet : they 
are supplied by the Government of Queensland with a boat, and 
are prepared to render assistance to any passing vessel requiring 
their services that will hoist a fiag at the mast-head. Yams, sweet- 
potatoes, and cocoanuts can be obtained from these natives. There 
is good anchorage with south-easterly winds off the north-west^n 
end of the reef surrounding Stephen's Islands. At Murray Islands 
a mission station is established, where shipwrecked crews will be 
kindly treated, and taken to Thursday Island. At Damley Island 
complete confidence can now be placed in the natives. 

— In Science of Dec. 30. 1 887, p. 323, second column, 23d line 
from bottom, the first ' south-west ' should read ' south-east.' 



LETTERS TO THE EDITOR, 

* ^ Cerrttfendtmtt art riqnnttdlo bt at irti/ at ^onibU. The writtr't tuttma it 
in alieatet rtqnirtd at fraef 9/ good failk. 

Twenty eofiiet of the number cent^ittiHg hit communication xoitl bt fumithtd 
frtt to any corrtifondtnt on reqnttt. 

Tkt editor wilt bt glad to publitk any gmtriet eantonant with tkt charaetgf ^/ 
tht journal. 

The Saow-Snake. 

The writer of an interesting article on Pocahontas, in a recent 
popular periodical, had evidently been reading up Morgan's works 
rather than early Virginia writers. The " hunting lodges, built up 
of mats, which they remove as they please," become " long, loiw 
houses of bark, . . . twenty families to a house." The " great 
fire made in a long house " becomes five, " each fire being shared 
by four families." The one seat at the end of Powhatan's house 
expands into stalls and bunks all around ; and while it is said that 
" no one, in any household, was better off or of higher rank than 
his brothers or sisters," yet Powhatan is described as having " such 
an influence over his triwunen that he was r^arded as the head 



» 



I 



January 20, 1888.] 




SCIENCE 



man (president, we might say) of this forest republic, which com- 
prised the thirty confetic rated tribes o( Powhatan." These ques- 
tions need not be tliscus&ed now, hut sitch statements ougiit not lo 
be made history. 

My attention was directed to the article by a friend, who was 
surprised by a mention of the snow-snake amon;; these primitive 
Virginians. The children indoors were playing at gus-ka-tk (or 
' peach«pits '), it is said ; but where the peaches came from at thai 
early day is not explained. The " boys were tumbling about iii the 
light snow, at ihcir favorite game ol g-a-ma-sa (or the 'snow- 
snake ■)." The use of these Seneca words sufficiently shows the 
source of informaliun, hul it is not wise to place a Northern game 
so far South. Something more than a light snow is required for 
this spurt; and boys do not tumble about in it, but sund up to 
their work. Neither wntild any one risk breaking the graceful 
shaft between the legs of one running at full speed. 

1 was rrccnily surprised at not finding the snow-stiakc in the 
collection of Iroquois implements at (he Museum of Natural His- 
tory in New York, and still more to learn how few students of In- 
dian life know any thing of it. A game something like it is found 
among some Western Indians, but the implement used is vcrj- dif- 
ferent. Nor do I now recall any mention of it among early Indian 
games. That it would not be of general use is in ihc nature of 
things. Only in those colder regions where an icy crust often forms 
would it niiturally occur. Even there it may iw recent, as the head 
is always weighted with metal, melted into grooves, and nicely 
smoothed. Of course. Ibis might have liccri different if its use was 
ancient. Morgan describes the Seneca snow-snake as being from 
five to seven feet long, and he gives a good ligure and description. 
Those of the Onondagas are often longer. Mine ts of their medium 




size, and is upwards of seven feet long, while t have seen many not 
less than nine feet in length. They are very neatly made, for any 
irregularity would interfere with successful use. The smaller 
notched end of mine is hut a trifle over half an inch wide by about 
a quarter deep. This increases to scvcn-cighths of an inch wide 
by onc-ha!f deep just back of the raised head at tlie other end. 
The head begins to rise about six inches from the extreme point 
with a gradual cur\'e. Lead is inlaid in this, often in a. pretty pat- 
tern ; and 1 have thought it barely possible, gnnting its antiquity, 
tliat stone bird amulets may once have formed the heads, These 
seem to twiong to woodland rrgions, where the winters are long, 
but such a use is hardly probable. 

The game is simply one of dexterity and strength. The fore- 
finger is placed in the basal notch, the thumb and remaining fingers 
reaching along the 5h.i(t. and the snow-snake is thrown forward on 
the ice or h.ird snow. It might go a little way through light snow, 
but this is not fa\*orablc to its use. An icy crust or the track of a 
sleigh, the travelled road, or even ice, arc favorite resorts. A much 
worn road would injure the fine polish of the implement, and a level 
surface, with a good crust, is commonly chosen. On a rinc win- 
ter's day men and boyi are often seen in such places, pursuing this 
sport. They play quietly, for the Onondagas are a very quiet peo- 
ple, and one out of sight might know nothing of the most exciting 
game. When the slender shaft is thrown, it glideJi rapirilyovcr the 
surface, with upraised head and a quivering motion, that gives it a 
strange resemblance lo a living creaturr. The Christian Ononda- 
gas have abandoned its use, perhaps because betting is a feature of 
the game, or it may be they dislike its symbolism ; but 1 think the 
former the true reason. The Senecas call it ga-wa-sa ; the Onon- 
dagas, ka'wher-tah ; neither of these words referring to its snaky 
appearance. I am un.ihle to learn of any idta attached to the 
name and this favors an early use. The game is to sec which per- 
son or side can throw it farthest, and sometimes the distance of a 
quarter of a mile is reached under favorable circumstances, but I 
think this rare. W. M. BEAUCMAUP. 

Baldwiunik. N.V.. Dec. 30. 



The Conspiracy of Silence. 



The Duke of Argyll's charge of a conspiracy of silence among 
scientific men. by means of which new truths are to be ignored, 
has been perhaps sufficiently answered, In fact, according to the 
duke's own statement, the theories of Messrs. Murray and Guppy 
arc already printed, and are before the public for judgment. This 
discussion has been interesting, but. so far .is 1 have seen, two 
points worthy of attention have not been brought out. 

t. There is in all branches of learning a just and good conserva- 
tism. We cannot afford to give up scientific truths that have been 
acquired with much labor and difficulty. Hence, when theories are 
proposed thai conllict with established principles, they are lol>e re- 
ceived with caution. No one can believe in perpetual motion until 
our theory of dynamics is overthrown. A mathematician who 
claims lo solve the equation of the fifth degree will have a hard 
time in finding believers. If a writer on theoretical astronomy vio- 
lates the rules of the calculus, he has no right to ask the respect of 
astronomers. He deserves to be ignored. Astronomers should 
not spend their lime in demolishing absurd theories that may be 
prujiosed to them. The age of Don Quixote is past. 

3, Bui in the discussion which has taken place the assumption 
seems to be made that scientific men are belter, or ought to be 
better, than other people. Although this might be taken as a ucit 
compliment, I think it is a mistake. The truth is. that scientific men 
arc very much like other people. They have the same desires, (he 
same passions ; and they will have the same greed for money and 
faine that other people have. If ihey place themselves on a footing 
devoid of morals, they will develop as mean men as the world has 
ever seen. But it is not simply from the character of the men who 
do scientific work that we arc tolookforgaod rcsuhs. These come 
rather from the scientific method, which, in its final judgment, pays 
no regaixl to the condition of the worker. The question is only if 
his result is right. The dissipaicd young Frenchman. Galois, was 
killed in a duel at the age of twenty-one, but his genius was so 
powerful that he left an indelible mark on tlie old science of mathe- 
matics. His work remains, and in using it we do not consider 
Galois and his extreme republican principles. ASAPM HaLL. 

WMhingiMi, D.C., Jan. 10. 



One of the Causes of tbe laefficlcBcy of the Reis Telephone. 

Some who have experimented with the Rcis telephone declare 
that they have never been able lo hearairinsmitled word. Others 
have heard some words and sentences : but these have alw.iys been 
weak and irregular, so .is generally to discourage one in a short 
time, especially now. when through the improvements in iclephoncs 
it is possible to reproduce words l>oth loudly and regularly. Ex- 
perimenters therefore have been impatient with Keis's apparatus, 
and seldom have done any thing with it. except make some basqr 
tests (or some phase of the great telephone controversy. 

The inefficiency of the Rcis telephone has. by a kind of common 
consent, been admitted to be altogether due to the imperfect me- 
chanical operation of the transmitter, by which the making and 
breakmg of the cun'ent when it is in operation is such .is not lo 
properly follow the actual vibratory movements of the diaphragm 
when the latter is moved by specch-vibnitions ; that at best it can 
deliver to the line only the fiind.imental rate of the vibration, leav- 
ing out the characteristic over-tones which are supposed to be ne- 
cessar)- to the successful transmission of speech. This judgment as 
to the mode of operation of the transmitter h.is been derived wholly 
from what has been heard by one listening at the receiver ; for there 
is to-day no known method by which it may be determined whether 
or not a iransiniiier has the proper moikins, except by listening at 
the receiver. That Is the lest. Hence it has been concluded, thai, 
if speech was not properly dcliveml in a receiver, the trouble must 
be with the lack of proper movements of the transmitter. Yet it is 
mechanically possit>le for the transmitter lo move property, and the 
receiver to be so much overloaded, so to speak, that the latter falls 
to be heard on account of the extra disturbance. 

The Page effect — the magnetic click — may be so strong in a 
Keis receiver, with a proper current, as to be heard a good many 
feet distant from it. When the receiver is held against the ear. the 
sound may be very loud : so much so as to quite drown weaker 
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sounds, if they happen to be present. Especially when these loud 
sounds occur fifty or one hundred or more times per second, the 
-effect is that of a continuous sound ; and as the persistence of hear- 
ing is something like the tenth of a second, it follows, a priori, that 
such rates of vibration as from two hundred to a thousand per sec- 
ond might be present, yet too weak to be heard in the presence of 
such overpowering sounds that have an appreciable persistent 
■effect. These loud magnetic clicks are heard only when there is a 
sudden break in the current in the receiver. If, then, some way 
<:an be devised for preventing these extraneous sounds in the re- 
ceiver without interfering at all with the transmitter or its ' mode 
■of operation,' one may experimentally determine whether the Reis 
transmitter does or does not act mechanically so as to vary the cur- 
rent in correspondence with speech or other sound-vibrations. 1 
therefore conceived, that, if there was a short-shunt circuit between 
the terminals of the transmitter, some of the current would traverse 
the coil of the receiver the whole time, no matter whether the cir- 
cuit through the transmitter was open or closed. The loud clicks 
would be suppressd without interfering in any way with the ' mode 
of operation' of the transmitter; and, if the latter really did follow 
the motions of the diaphragm, the variations in the current strength 
would correspond, and the speech would be heard. This I found 
to be truly the case; for with a transmitter thus provided with a 
shunt circuit of about two ohms, which could be switched in or 
out with a key, it was at once possible to hear a targe part of what 
was spoken when the shunt was in ; when it was out of circuit, the 
sounds were generally inarticulate. 

This experiment is an experimentum crucis, and proves that the 
inefficiency of the Reis telephone is much more due to the extrane- 
ous sounds in the receiver than to the tack of appropriate motions 
of the platinum terminals of the transmitter. It proves that the 
transmitter does and must always have worked in the proper me- 
■chanical way, and that the current theory of its mode of operation 
is not correct. It proves, too, that when carbon is substituted for 
the platinum terminals, there is an improvement in efficiency, but not 
in its mode of operation. A. £. Dolbear. 

College Hill, Mass., Jan. 14. 



Queries. 

23. Drops of Water. — Will some reader of Science explain 
the floating of drops of water upon the general surface ? It is a 
very common phenomenon, not to be confused with the formation 
of bubbles, though often produced by the same sort of agitation ; 
for example, the breaking of a wave. In still water they may be 
produced by an oblique blow with an oar or with the hand, but will 
disappear as soon as their original momentum has been lost. Re- 
cently on Lake Pontchartrain, with a brisk wind which kept them 
in motion, I observed some which exceeded an eighth of an inch 
in diameter, and lasted more than two minutes. The depression, 
like that of a floating needle, which surrounded each one, was also 
plainly visible. Their behavior was in striking contrast with that 
of the bubbles with which they were mingled, the drops moving 
much more rapidly with the wind, and also rolling under the in- 
fluence of gravity towards the trough of each successive wave. 

E. J. Pond. 

New OtIebii*, Jan, 9. 

Answers. 

21. Globular Lightning. — The note on globular lightning in 
the issue of Dec. 30 recalls to mind a phenomenon of the kind I wit- 
nessed some years ago. While walking upon the Worcester and 
Norwich Railroad track about a mile south of Worcester Junction, 
I suddenly saw a ball of fire, or what looked like it, about the size 
of a large marble, running along on top of one of the rails just 
ahead of me. It was going at 50 slow a rate that I could have 
overtaken it in a few seconds, and my first impulse was to do so ; 
but the sober second-thought warned me against making the at- 
tempt, t, however, watched it move until it came to the end of 
a rail separated from the adjacent one by something like half an 
inch, when it stopped, and in a second or two vanished, when there 
was a clap of thunder in a cloud overhead which I had not before 
noticed as being a thunder-cloud. The brightness of this small 



ball was not excessive, nothing to be compared with an electric ai 
It was more like that of a red-hot bullet. It did not scintillate 1 
make any noise, that I noticed. Now, while this was an accon 
paniment of a thunder-cloud, as are such manifestations generall 
I think there is some reason for not calling the phenomenon its< 
an electrical one in the same sense as lightning is electrical, 
electricity can gather itself up into a spherical form as if it wi 
subject to some sort of cohesion, and if it can roll along^ on top 1 
a good conductor instead of traversing the body of the conduct! 
subject to Ohm's law, then there are some exceptions to this latti 
law. Other observers have seen still larger balls roll slowly upc 
the ground, or move with great deliberation in the air, apparent! 
without exhibiting the property of attraction or repulsion. Son 
years ago an acquaintance in southern New Hampshire told n 
that such a fire-ball came down to the ground near his house, an 
rolled slowly about near where a hog was. The hog walked up t 
it as if to root it along, and touched it with its snout, when it ei 
ploded with a great noise, killing the hog instantly, blowing it I 
pieces. In this case, and in other similar ones, it ap[>ears that th 
luminosity is not caused by high temperature. Babinet reports 
case that he investigated, where a globe of fire came into the rooi 
of a tailor who was eating his dinner. It was about the size of 
child's head, and moved about upon the floor, approaching his 1^ 
as a kitten might have done ; but he prudently drew his feet awaj 
and watched it. It appeared bright, but the tailor said he felt n 
sensation of warmth. After remaining several seconds upon tb 
floor, it rose vertically five or six feet in the air, and then moved tc 
wards a pipe-hole in the chimney, which was covered with papei 
which it tore off, and went up the chimney. Near the top it ex 
ploded, and did considerable damage to the chimney and the rod 
of the house. Such a performance is etHirely unlike electrics 
phenomena. It exhibits none of the characteristics of electricitj 
either in form, in motion, in heat, in attraction, and why should i 
be called an electrical phenomenon? It is true, in most of th 
cases reported the disruption of the globe resulted in electrics 
phenomena, sudden and destructive ; but so would a charged sec 
ondary cell, that might have relatively a very lar;ge amount of po 
tential electricity in It : that is, the stored chemism may be trans 
formed into electricity at a very rapid rate, but we do not now con 
sider that electricity is stored in the cell, because we can g^t i 
lai^e amount of electrical enei^ out of it. The charged secondar 
cell is the result of electrical work ; but, so long as the energy i: 
stored in such a way as to manifest none of the properties of elec 
tricity, it is improper to speak of it as other than chemism. In liki 
manner, if energy be stored in such a globular form as is callet 
' globular lightning,' which does not exhibit any of the properties o 
electrical energy, it seems to me that we are not justified in callinj 
it an electrical phenomenon. We have in physics already too man' 
ex post facto terms, such as ' heat ' rays. ' light ' rays, and ' actinic 
rays ; and it is a pity to call this ' globular lightning ' if the only ap- 
propriate part of the name is 'globular.' If we don't know wtial 
specific form the energy exists in, we know that it is globular energy 
and ' globular vim ' would be better than ' globular lightning.' 

A. E. Dolbear 

College Hill, Mhi., Jan. la. 

22. Wasp-Stings. — In answer to Mr. Ames's query in Scienc, 
for Jan. 13, 1 will say that I have picked up hundreds of livel; 
wasps, holding my breath at the moment when the wasp wa 
grasped, and have never been stung under such circumstances, 
have frequently been stung by wasps when I have disturbed then 
unawares, which shows that there is nothing in my make-up whici 
would prevent wasps from stinging me if they had the power an( 
were so disposed. I have captured a dozen v/asps, one after thi 
other, until I had a handful, which I have held as long as I chose 
without receiving a single sting. I cannot say that I would havi 
been stung had I not held my breath at the moment of contact will 
the wasps, but can only testify that I was not stung in a single in 
stance when I did hold my breath. As to the explanation of thi 
phenomenon. I have none to give. I have tried the experiment 01 
hornets, honey-bees, and bumblebees, and a single trial with eac] 
was sufficient to prove that the plan did not work with either o 
these species. Fayette Safford. 

WilUmantic, Cosn., Jon, 16. 
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BOOK-NOTES. 

— A valuable article an our oil-fi'elds is 
■coniribuled to chc February number of The 
Ckautauquan by Charles Ashburner. asslst- 
anl geologist of the Fetinsylvama Survey. 

— Messrs. Tkknor & Co. announce for im- 
mediate piibltcaiion, 'Trinity Church. Bosioti, 
Mass..' Monographs of American Architec- 
ture, No. v.. — a portfolio giving twenty-two 
gelatine views and one hcliochrotnc. thirteen 
by sixteen inche&. of this celebiated church. 

— Messrs. Ginn & Co. will have ready 
early in February next, ' The Vicar of Wake- 
field,' annotated for the use of schools, in 
their series of Classics (or Children. 



Calendar of Societies. 



Phihsaf'Mic-il StKiefy, iVathiMgtif. 
Jam. 7. — George F. Becker, Tlie Rounding 
of Ruck-Ma»scs by Exlcrual Attack ; J. W, 
Spencer, The Iroqiinis Kcacli. a Chapter in live 
GeologictI HUiory of Lake Ontario; Bailey 
WUlit, Determination of Fault llndet. 

I SUbgital Satiety, IVasAingUH. 

/Vf. 31, 1887. —W. ;. MtGce, The Orer- 
Upping Habitats of Sfume/ia mafia and S, 
n*gUeta'\T\ l"wa : C. Hart Meiriam. Oeicription 
of a New Kield-MouH: from Western DakoU : 
W. B. Burrows. The Slmpc of the Bill in Snail- 
eating Birds : H. Jumin Roddy. Fecding-Hab- 
iia uf Some V oang Jfa^fres. 



Ant^r^aUgital Sodtty, H'askittgiem. 

Jin. 3. — H. W. Hen«tiaw, A I.inguisiic 
Map of the United States, with E^planaiioiit : 
Washington Matthews, A Navajo Stianion's 
I'rayer. 

Botttm SMttty of Natural //Utory, 

Jan. 4, i98S. — W. O. Crosby. The Geoloey 
oilhe 0\iter Islands of Bos'on Harbor: Jnmcs 
H. Bniertiin, The Anatomy of the Clirysnlii of 
ihe Milk-Weed Butterfly. 

Appalathian MouHiatM C/ui, Baiton. 

Jan. 3. 1888. — David P.Todd. The Ascent 
ol K«ji-5»ii, Japan, 

Jan. ir. — Mist L. S. Dam. Monument to 
dcl^aussure. 

Engintm C/ir*, Si. iMiit. 

Dec. i\,EUfti9H o/Ojff^w/. — Prenideni, M. 
L, Holman ; vice-prei^idcnt. J, A. Ockerson ; 
librarian. J. B. Johnson ; secrutarr. William H. 
Bryan ; treasurer. Charles W. M^lcher; direct- 
or*. William B. I'otter and K E. Nipher. 

Isaac A. Smith, Rapid Railway Embankment 
ConBtruction. 



QUSTAV E, STECHERT, 

938 Broadway, New Yorlc. 
/mporttr »/ Siirntifit Boaks and PrrisdUaU. 
Branches : Leipzig, Uocq^ita) Str. !6 ; Lon- 
don. 26 King William Str., Strand. 
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Amusetnents of New Vork. 
vcei;m theatre. 

■• DANIEL fROHMAN Manager. 

Ccr. 4th Avenue and >id St. 

THE WIFE, 

A X«w Play by D. Bhuanco and H. C. Ds Uillk. 

Precedodby Ediiha'4 Barsfar. 

Cveiutig», Sttj, Saturday tiaiiaees 1 



MADISON-SQUARE THFATRE. 
MR. A. M.PALMER. Sole Maaaset. 

Evening* al 1:jo. Salunlar madnJc bi b. 

THE LONDON COMEDV SUCCESS. 
HEART OF HEARTS. 
HEART OF HEARTS. 
By Hctirr Anikin Joaca. antbor fl( " The Silrer Kioc" 



w 



ALLACK'S. 

Under ihi dirvctlon 01 Ur. HEMRY E. AUSEY. 
Eveiua|>. B:is. Macintc SATURDAY, ms. 



IN THE FASHION. 



/"At^lNO. Biaaiiirar aBil]«(hSl, 

** Ev<fiinei at 8. M.-ilinee S;iluf(tiy at j. 

THF BKIGHTEST. MERRIEST. AND MOST EN- 
JO VA RLE COMIC OPERA EVER PRESENTED, 
AS I'KKEUHMUl NEARLY ^w TIMES. 

ERMINIE. 

RECEIVED WITH ROARS OF LAUGHTER. 



M 



RTROPOLITAN OPERA HOUSE. 
GRAND OPERA IN GERMAN. 
^nev Daily Panen foe pMcramme. 
Boa oftce daily from 9 A.M. Iill j P.M. 



ACADEMY OF MUSIC. 

** (iilfltore 4 TaRipkiiu, Prapnctort anj Maalfen. 
Monday, Jaauaiy ^ih. 

M AZULM. 

GRAND FANTUMIUE. 
ETeninf^ at S. Matinee Wednesday aad Santday ai 1. 



DALVS THEATRE. Bro«lway a»d joih Si. 
Uixler the BiaDanRcnt of Mr. AUGUSTIK 
0ALY. 
OrchcMra, $i.<a. DteHCiKie,lt. Seoead BalcoAV, cne. 
RVI.KV EVENING at a:ij. MATINEES t>«twata. 
EVERY NIGHT al 8:11. produclkiQ of an entirehr 
new Cftniedy', 'Railroad irf L<nr«.' br AUGUSTIN 
DALY ((ran (be Germun □( SehoeBlhau and Kadd- 
beisl. 
MATINEES WEDNESDAYS and SATURDAYS. 



NIBIX>"S. NIBIX)'S. 

Mr. E.C.G1LMORE Uam« aod M*aac«t. 

ReMCved mii'i, otctiaira circle and balcony, «:>c, 

rOURTH WEEK. FOURTH WEEK. 

STUPENDOUS SUCCESS. 

M«un. Henry I'eltil and AuguiluK HittUS Great 

EuKliih IrfalodiBiaa. 

A RUN iif LUC)i. A Rl'N OF LUCK. 

A RUN OF LUCK. A RUN OF LUCK. 

MATINEES WEDNESDAY AND SATURDAY. 



BUNNCLl'S 

OLD 
LONDON 
MUSEUM. 



7*S-}9 Broadway. 

Sacred Hairy Family 
Dog C'teut WiiDclcn. 
Tbe Oreaieai Sbnr. 



Adnteloa, ije. 

Children. lOC. 
Cuatintioo* 

Enlertaiament. 
Noon till 11 P. H 



'DEN MUSEE. jjd Si , between jih ami 6th Ave. 

• Open ((om 11 \a 11. _ Sunday. 1 ty it 

New (iroupi. New P^nlinn. New Attraoiioat. 

KRtirLVl SACZI. 

andhU HUNGARIAN ORCHESTRA. 

CONCERTS FROM 3 to j AND B to 11. 

Second vith>biii<>'^ f.f I'ainiir^i now open. 

Ailraiuion lu alL. ;<.' cvnit. Children 1*, <:eaU. 

Ajeeb. the M>-iti[yin6 Cheu .^monuion. 



THE CMCRFEST AND BEST 



,67 PARK PLACE. NEW YORK 
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SCRIBNERS' IMPORTANT 

TEXT-BOOKS. 

DRAWING. 



THE ESSENTIALS OF PERSPECTIVE. 

With numerous illuslr&tions drawn by the author. By L. W. HlLLBE, 
Principal of the School of Industrial Art of the Pennsylvania 
Museum, Philadelphia, i vol., oblong 8vo, $1.50. 

This work combines the results of long experience and ripe judgment. 
The style is clear, direct, and practical, and the instructions are happily 
supplemented by numerous drawings, which, the author informs 11s, are 
the same that he has used for many years in teaching perspective from 
the blackboard. 

The "S. V. Sun. — " It is an admirable manual of instruction, con. 
taining numerous illustrations by the author." 

Art Auateur. — *' It contains all that the landscape-painter needs 
of perspective science, put in plain words, and unencumbered by un- 
necessary demonstrations. Altogether it is an excellent text-book." 



HANDBOOK OF DRAWING. 

By William Walker, Teacher of Freehand Drawing in Owen^ 
College, Manchester. With upward of two hundred Woodcnta and 
Diagrams. lamo, $1.75, 

Extract pkom the preface. — " The purpose of this work is to 
furnish such information on Elementary Art Education as is not likely 
10 be met with in any other compact form. It has been pre[»ared undo 
the guiding principle thai all true education consists in the caltivatioa 
of the judgment. Art has its grammatical elements and rules and abonld 
be studied in its exact delineative and intellectual aspect, as well as ia 
its more emotional expressions." 

Boston Literary World. — " Walker's Handbook of Drawing is 
by far the most intelligent, perspicuous and su^estive work of its kind 
which we have seen this long while. In fact we do not remember its 
equal. In plan ai ' *' -specially well adaptedforatext-book.'* 



CLASSICAL LITERATUxvE. 



THE HISTORY OF ROMAN LITERATURE. 

From the Earliest Period to the Death of Marcus Aurelius. With 
Chronological Tables, etc. , for the use of Students. By Charlis 
T. CrutTWelL, M.A. Crown ociavo, $2.50. 

Mr. Cnittwell's book is written throughout from a purely literary 
point of view, and the aim has been, without sacrificing essential infor- 
mation, to avoid tedious and trivial details. 

The British Quarterly Review. ~ "This elaborate and careful 
work, in every respect of high merit. Nothing at all equal to it has 
hitherto been published in England.'' 



A HISTORY OF GREEK LITERATURE. 

From the Earliest period to the Death of Demosthenes. By FramE 
Byron Jevons, M.A., Tutor in the University of Durham. 
Crown octavo, $2.50. 

The author goes into detail with sufficient fullness to make the history 
complate, but he never loses sight of the commanding lines along \rfaicb 
the Greek mind moved, and a clear understanding of which is necessary 
to every intelligent student of universal literature. 

London Spectator. — "It is beyond all question the best history of' 
Greek literature that has hitherto been published.'* 



MENTAL AND MORAL SCIENCE. 



PSYCHOLOGY. 

By James McCosm, D.D., LL.D., President of Princeton College. 
I. — The C<^nitive Powers, II. — The Motive Powers. 2 vols., 
i2mo, "each $1.50. 

The first volume contains an analysis of the operations of the senses, 
and of their relation to the intellectual processes, and devotes consider- 
able space to a discussion of Sense -perception, from the physiological 
side, accompanied by appropriate cuts. 'The second volume continues 
the subject with a discussion of the power of the Conscience, Emotions, 
and Wilt. 

Professor WiLLiAM De W. Hyde, o/SowdfftH College. — " This Book 
is written in a clear and simple style ; it breathes a sweet and winning 
spirit; and it is inspired by a noble purpose. In these respects it 
is a model of what a text-book should be." 

ELEMENTS OF PHYSIOLOGICAL PSYCHOLOGY 

By George T. Ladd, D.D., Professor of Mental and Moral Philosophy 
in Yale University. With Numerous Illustrations. 8vo, $4.50. 

Prof, WiLLlAH James, in The Nation.—" His erudition and hit 
broad-mindedness are on a par with each other ; and hia volume will 
probably for many years to come, be the standard work of reference on 
the subject." 

AN OUTLINE STUDY OF MAN. 

OR, THE BODY AND MIND IN ONE SYSTEM. By Mark 
Hopkins, D.D., LL.D., Late President of Williams College. 
With Illustrative diagrams. Revised Sditi^n. i2mo, $1.75. 

This work is on an entirely new plan. It presents man in his unity, 
and his several faculties and their relations are so presented to the eye 
in illustrative diagrams as to be readily apprehended. 

Gen. A.C. ARMSTRONG, Principal of Hampton Institute.— "Y or Of tt 
ten years I have made it a texE-b(x>k in the senior class of this school. 
It is, I think, the greatest and most useful of the books of the greatest 
of our American educators." 



ELEMENTS OF INTELLECTUAL SCIENCE. 

A Manual for Schools and Colleges. By Noah Porter, D.D,, LL.D. 
Svn, $3.00. 
This H an abridgement of the author's " Human Intellect,'' contain- 
ing all the matter necessary for use in the class-room, and has been in- 
troduced as a text-book in Yale, Dartmouth, Bowdoin, Oberlin. Bates, 
Hamilton, Vassar, and Smith Colleges ; Wesleyan, Ohio, Lehigh, and 
Wooster Universities, and many other colleges, academies, normal, and 
high schools. 

ELEMENTS OF MORAL SCIENCE. 

THEORETICAL AND PRACTICAL. By Noah Porter, D.D., 
LL.D, 8vo, $3 00. 

This treatise is intended primarily for the use of college and nniversity 
students, and is prepared with especial reference to the class-room. 

E. G. Robinson, President Brown University. — " It has all ihe dis- 
tinguishing marks of the author's work on' The Human Intellect,* ia foil 
and comprehensive in its treatment, and very naturally follows it as a 
text-book for the class-room." 

Julius H. Shelve, President Amherst College. — "It is copious and 
clear, with ample scholarship and remarkable insight, and I am sore 
that all teachers of Moral Science will find it a valuable aid in their in- 
stnictiows." 

THE LAW OF LOVE, OR LOVE AS A LAW. 

OR, CHRISTIAN ETHICS. By Mark Hopkins, D.D., LL.D., 
Late President of Williams College. i2mo. $1.75. 
This is designed to follow the author's "Outline Study of Man." As 
its title indicates, it is entirely an exposition of the cardinal precept of 
Christ ian philosophy in harmony with nature and on the basis of reason. 
Like the treatise on mental philosophy, it is adapted with nnusnal skill 
to educational uses. It appears in a new edition, which has been im 
part rewritten in order to bring it into closer relation to hia " Ontline 
Study of Man," of which work it is really a continuation. 
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The GROWTH OF SCIENCE is well illustrated in the recent ap- 
Lfatfance io the Century nf the series of arliclca On the new astron- 
i,«Bir by Prof. S. P. Largley. Ttiese Kave been republished in book 
knn by Messrs. Ticknor Si Co. of Boston. We now have a new 
■ themistry, a new physics, and a new astronomy ; and, owing to the 
W»y in which the otrtcr hrothcra or older sisters have been endowed, 
these new-bom sciences find themselves without the pecuniary 
,Bie»ns for their proper supimrt. To qtiote from I'rofcssor Liing- 
|p's preface, it u nut generally understood that among us not only 
I support of the government, but with scarcely an exception every 
■ew private benefaction, is devoted to the old astronomy, which is 
■datively munificently endowed alre-idy. while that which he has 
called the new, so fruitful in ri^siiKs of interest and impnrtance, 
straggles almost, unaided. The grc.1l natinnal observatories, hkc 
Greenwich or Washington, are the perfected development of that 
kind of astronomy which was only interested in recording the 
RM>vements of the solar system. From primitive times man 
knew where the sun would rise on a certain day ; and the record 
«l this knowledge is left us in the prehistoric buil<lings, if such they 
may be called, of Hritain. A l Greenwich the moon has been ob- 
served, with scarcely an intermission, fi>r a hundred and fifty years, 
but not for the pur|>ose of seeing what it w.is made of, but tor the 
{Kirposc of forming the lunar tables, which, by means of the moon's 
place among (h« stars, will give the navigator his positions. In the 
same way at the Washington observatory one may sec a wonder- 
fatly octet instrument strongly bolted to massive piers, and so im- 
movable that the sun can be observed by it but once daily as it 
crtSsses the meridian. This instrument is the complete attainment 
of that long line of progress in one direction of which the prehis- 
tork stones at Stonehenge mark the initial step. — the attainment. 
that is. purely of precision of measurement. The new branch of 
astronomy, which has had its entire growth within a few years, 
studies sun, moon, and stars for what they arc in themselves and in 
relation to ourselves. Its study of the sun, beginning with its ex- 
ternal features. led to the further inquiry as to what it was made of, 
and then to finding the unexpected relations which tl bore to the 
earth and our ovm daily lives on it. This new branch of inquiry is 
what Professor Langley calls the ' new astronomy : ' and it is for this 
new astronomy — this study of the celestial bodies to find out their 
nature and their relation to us, rather than for the purpose of 
amply recording their relative molions — lh;it Frolessor Langley 
ha.-; made so beautiful and so eloquent an appeal for the proper 
endowment of this new tJeld of research. No one can read this 
book ofY-^nglcy's without feeding that astronomy hds acquired an 
entirely new interest for liim. It now results in something more 
than the dry-looking pages upon pages of tables. 



That the ORictN of color-btindness lies in the brain, and not 
ta the e>*e. has been suggested by Professor Ramsay. While en- 
pged in teaching in Brooklyn some years ago. the principal of a 
chool insisted in treating every case of the sort as dependent on 
ae will of the pupil. His remedy was the rod. This certainly 
Bemed a tyrannical and unwarranted treatment, but the result was 
avorabte to his theory. Is it possible that a thorough examination 
r31 ultimately demonstrate that the fault ties ver)- largely in the 
ihiftlcss methods of obsci^'ation which have grown up under the 
»[d classical system of education, and which have to a Urge extent 



become hereditary ? Professor Ramsay's suggestion and his argu- 
ment dcsen'c circful ntteniion, and, if found correct, we have an- 
other and overwhelming reason for the newer education. At first 
sight, it is not perfectly clear, cm the above theory, why it is tliat color- 
blindness should he more common among men than among women ; 
yet it is possible that this will be fuund lo bear out the suggestion made 
above, for. with the discontinuance of the wearing of colors by the 
men. their interest in colors to a Urge extent must have ceased ; 
and if our old methods of education were to be continued much 
longer, it miiy be, ih.it, with the less use of color by women in 
their dresses, an incrcise of color-lilindness might result among 
them 35 well. It is doubtful, howe«r, whether \\\i introduction 
of the rod as a quick corrective will find many advocates. 

VOLAPUK. 

This is the name of an artificial language recently dc»'ised tor 
international use. Similar attempts h.ivc been made at various 
times to produce a vehicle of unilorm expression for the world's 
speakers ; but morlrm literature knows nothing of these efforts. 
All have been aborti\'c. Will VolapUk be more successful ? 

A universal language must have a phonetic representation — a 
• real character '—ihat shall be easily ami uniformly intelligible to 
all readers. The new candidate for universality is in the mean 
lime unprovided with any international medium of writing. It can- 
not, therefore, while this want is unsupplied. be diffused as a spoken 
language. Take, for example, the title ' Volapuk.' The English 
reader deciphers this word into the syllables ' Vol-a-piik,' with 
customary sounds; but the intended pronunciation Is ' Voh-lah- 
puck.' A French or a German reader would have no difliculty 
with the syllable * piik." but the English system of letters can give 
our readers no idea of the sound. The employment of Roman let- 
ters, while they have such diverse phonetic values in different lan- 
guages, must effectually prevent the oral use of Volapiik in differ- 
ent countries. As a written language it might still, however, be of 
service. 

Is Volapuk the best language that science can create for this 
ideographic purpose? Is it superior to previous essays of the 
same kind ? The most elaborate and complete of all earlier 
schemes for a universal language is undoubtedly that of Bishop 
John Wilkins. This system was printeft for the Royal Society 
in 1668. The analysis and the classification of ideas, on which 
the ' Philosophical Language ' is founded, arc beautifully ingenious. 
A similar principle of arrangement was afterwards ado|rted by Dr. 
Rogct in his well-known ' Thesaurus of Engli.ih Words and 
Phrases,' — a book, by the way, which owes its existence 10 the 
labors of Bishop Wilkins. although no acknowledgment of such in- 
debtedness is to be found within its pages. The bishop's scheme 
for a universal language is indeed referred to. hut only as having 
been " soon found to be far too abstruse and recondite for practical 
application : " while no mention is made of the grand Feature of the 
work, on which the whole scheme is based, — the fundamental 
grouping of thoughts and expressions. This feature is simply. 
silently appropriated in the 'Thesaurus.' The latter is a very 
cleverly executed work ; but the credit of its plan, however im- 
proved by Or. Roget, should liave been ascribed to Che original 
designer. Bishop Wilkins. 

Before examining the details of Volapuk. let us look at some of 
the characteristics of the older scheme. The complete categories 
of ideas arc comprised under forty ' gcnuses or heads,' to each of 
which a radical sign is appropriated. This sign is susceptible of 
the addition of subordinate marks, which, on defined principles, 
signify species, differences, etc. The resulting geometrieat figures 
make up the 'real character.' 

The application of the system is illustrated in the Lord's Prayer 




40 



SCIENCE. 



[Vol. XI. No. 260 



and the Creed. The signs for the ideas ' heaven ' and ' earth ' are 
thus explained ; — 

" [^Heaven] This Generical Character is assigned to signifie 
World, the r^ht angled affix on the left side, denoting the second 
Difference under that Genus, namely Heaven ; and because there is 
no affix at the other end, therefore doth it signifie the Difference it- 
self, and not any 3pectes." 

" {Earth] The same Generical Character signifying World, the 
affix making a right Angle, doth denote the second difference un- 
der that Genus, namely the Celestial parts of it in general, amongst 
which, this Globe of Sea and Land whereon we live, is reckoned as 
the seventh Species, denoted by the affix at the other end." 

These examples suffice to show the nature of the • real character,' 
which is obviously adapted for universal writing, because the ideas 
expressed by the signs are translatable into the words of any lan- 
guage. 

The Roman alphabet (with additional letters) is also made use 
of in application of the system to individual languages. The same 
forty ' genuses ' are expressed by simple syllables, such as ba, be, bi, 
etc. ; the differences under each genus being denoted by sequent 
consonants, as in bab, bag, bad, etc. ; and the species by putting a 
vowel after the consonant, as in deba, deta, gade,pida, etc. 

A few words may be quoted to show the nature of the verbal 
forms in this ' philosophical language : ' — 



al = ' the ' 


/a/ = ' from 


' 


odab = ' body ' 


coba = ' father ' 


m = ' at ' 




odad = • hell ' 


codas = • son ' 


me = ' as' 




poio = ' day ' 


Dab = • God ' 


mi = ' no ' 




Saba = ' Lord ' 


dad = ' heaven ' 


na = ' and ' 




salba = ' kingdom 


e = ' he ' 


nti = ' hut' 




tado = ' power ' 


he = ' his ' 


nor = ' for ' 




velco = ' lead ' 




veipi = ' 


give' 





The principle on which these words are constructed may be un- 
derstood from the author's explanation of the four following : — 

" [C<J*a] Co doth denote the Genus of Oeconomical Relation ; 
the letter [b] signifying the first difference under that Genus, which 
is Relation of Consanguinity; the vowel [a] the second Species, 
which is direct ascending ; namely. Parent." 

" [Cobas] The syllable [co] is assigned to the Genus of Oeco- 
nomical Relation, the letter [b] to the first difference, and the 
vowel [a] for the second species, the Letter [s] denoting the word 
hereby signified, to be an Opposite, viz. Son." 

"[£>ad\ Da the Genus of World, and [d] the second difference, 
which is Heaven." 

" [Odad] [Da] is the Genus of world, [d] is the second differ- 
ence, which is Heaven, the vowel [oj which is opposite to [a] being 
prefixt. denotes this to be the word opposite to Heaven, viz. Hell," 

In this way all thoughts find expression in fit words deduced 
from the associated meanings of their component letters. " Every 
Word being a description of the thing signified by it ; Every Letter 
being significant, either as to the Nature of the Thing, or the 
Grammatical Variations of the Word ; besides the constant Anal- 
ogy observed in all kinds of Derivations and Inflexions." With 
all these advantages, however, the philosophical language would 
need a philosopher to use it. 

Another part of Bishop Wilkins's work ought not to pass un- 
noticed ; namely, his analysis of English sounds. This is far 
superior to that of any preceding writer, and also more complete 
than the schemes of the majority of subsequent phoneticians. If 
the bishop's scheme for a universal language must be set aside as 
being beyond the ability of average learners, the logical, grammati- 
cal, and phonetic principles evolved in its development must always 
command the admiration of students. 

The new claimant for adoption as an international language pro- 
ceeds on the principle of selecting roots of words from the vocables 
of existing languages ; but the relation of the Volapiilc words to the 
English, German, French, and other words from which they are 
derived, is so far from obvious, that the learner is not assisted by it 
to remember the meanings associated with the roots. English is 
said to have furnished about forty per cent of the adopted roots, 
yet, in a vocabulary extending over upwards of forty pages, only 
twelve of the roots exactly correspond with their English proto- 



types. The roots might, indeed, just as well have been entirely ar- 
bitrary as to have been arbitrarily chosen in this fashion from exist- 
ing words. The method of Tooi-bui/dtng- proposed by Bishop Wil- 
kins seems greatly preferable. 

Root-words having been selected, they are provided with a very 
complete and on the whole simple category of definitive letters and 
syllables, for prefixing or suffixing, to show number, gender, case, 
tense, mood, etc. The simple grammar of English has not been 
taken as the model in this department, but the complex arrange- 
ments of highly inflected languages. This is unfortunate ; for we 
may safely assume that the universal language to be some time 
adopted will express all verbal relations by separate words, and not 
by root-inflection. The student will then need only to memorize 
words, and he will not require to know any thing of case-endings 
and other grammatical subtleties. On the other hand, if these 
matters are considered essentials of a language, the inflective 
scheme of Volapiik could hardly be improved on. For example : 
all plurals end in s ; final -a denotes the possessive case, final -e 
the dative, and final -/ the objective ; masculine genders end in om, 
and feminine in ji (pronounced ' she') ; adjective terminations are 
i& and id, adverbial o and na. degp'ees of comparison being um tin, 
and umo iino ; active and passive verbs have their appropriate 
signs, as have also all persons, tenses, and moods ; prepositions 
end in U, interjections in d, etc. The grammatical particulars to be 
attended to are very numerous, but the rules have the advantage of 
being absolute, and unburdened with exceptions. The inflective 
feature of the language must, however, present an unsurmountable 
obstacle to its popular employment. 

We cannot think that Volapiik solves the problem of a universal 
langu^e. The system will naturally meet with the largest accept- 
ance in countries which already possess an inflected language ; fof 
the manifest superiority of the Volapiik inflections, in regularity and 
simplicity, cannot but impress those accustomed to the complexi- 
ties and anomalies of inflection. Speakers of English are happily 
free from this source of difficulty, and to them Volapuk cannot be 
acceptable. The English language is itself reaching out towards 
universality, under the influence of commercial and social necessi- 
ties. The present form of the language may be considered as 
classical, and must be allowed to remain substantially what it is. 
But English is undoubtedly susceptible of modifying simpltficatioas 
which would easily and perfectly fit it (or international use. L.et a 
committee be appointed, consisting of one British and one Ameri- 
can member, to investigate the subject, ind suggest such changes 
as would remove anomalies, and I feel convinced that they would 
readily create a new and simple tongue ii\the form of what may 
be called ' world English." This seems to be the most hopeful 
direction in which to look for universal language. 

Alex. Melville Bell. 



THE PEOPLES OF SOUTH-EASTERN EUROPE. 

At the present time, when the idea of ' nationality ' rules the fates 
of Europe, those states have to pass through the severest struggles 
which have the most heterogeneous population, the parts of which 
gravitate to different centres. This is particularly the case in Aus- 
tria, and was the case in Turkey. The latter, however, has disin- 
tegrated to such an extent that many of the peoples formerly in- 
cluded in its territory have gained their independence. ■ 

The accompanying map shows the distribution of the peoples 
and the boundaries of the states of south-eastern Europe. At the 
present time, when the struggles of the Bulgarians for independence 
and unity excite so much interest, a description of their distribo- 
tion is of particular importance. The map shows that they in- 
habit the greater part of Bulgaria, while in the eastern part Turks 
are intermingled with them. Eastern Roumelia, which by the up- 
rise of 1886 joined Bulgaria, has a Bulgarian population in its west- 
em half, while numerous Turks inhabit the east, and Greeks occupy 
the coast. But the territory of the Bulgarians is not confined to 
these two districts, which practically form one state. The south- 
eastern portion of Servia and ancient Macedonia is inhabited bf 
them, and their territory extends northward to Ochrida. Their 
western neighbors are the Servians, of whom the Croatians uid 
Slovenians form a branch. The map shows that they occupy tbe 
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western part of this region from Monlenegro and Scnia nonh- 
wcitward. their p-eater number being under Austrian rule. While 
these peoples imiiiinratcil liurinij the middle ages, nutnerous re- 
mains of the .incienl inhabitants of south-eastern Kurope are siill 
«xlaul, although in course of lime much inHuenced by the immi- 
grants of the middle ages. The most important of these arc Ihc 
Creeks in Greece and the adjoining pans of Turkey ; on the Archi- 
pelago, Crete, and on many points o( Asia Minor. Their distribu- 
tion all amund ihe coasts of [he /Egcan Sea and on the south-west 
coast of the lilack Sea shows that they are principally a seafaring 
and iradinj; people. Colonies itf (jrecks arc found in all great cities 
of the Orient. Their ncighliors are the Albanesc. who live in the 
rugged mountains of ilie western part of the Balkan Peninsula. 
rast of Montenegro. They are presumably dcscpnd.ints of the 
ancient Illyrians. although much doubt prevails as to their descent. 
In southern Eubita ami around thc(iul( of /Egina they live among 
Greeks. 

During the reign of the Romans over eastern Europe many 
peoples became Romnniied. Their descendants are the Roume- 
nians in Roumenia. Bessarabia. Transylvania, eastern Hungar>'. and 
Ihe n Drill- eastern comer of ServLi. It is o£ interest that a number 
of them, widely separated from the main body, should live in the 
l*im!us. near Herat, and in a few villages ol eastern Thessalia. 

The invasion of the Turks added a new clement to these people*. 
but there arc only few (ilaces which are inhabited by them exclu- 
sively. Their principal territory in Europe is the eastern part of 
the Balkan Peninsula, between the mouths of the Danube, Philip- 
popolis, ami Constantinople; hut, besides this, nuincrous isolainl 
districts ihroughotil the peninsula arc inhabited by them. The 
number of Turks, however, in the outlying districts, which .ire not 
any longer under Turkish nile, has greatly decreased since the 
recent wars. The prirtcipai district of the Turks is .*^sia Minor. 

In the north-western pan of south-eastem Eurojje wc find an- 
other foreign people settled among the Irdo- Europeans. — the 
Huiigari.ans. who belong to the Finno-Tartarian r^ice. They 
occupy the greater part of Hung.iry. where C-ermans, Servians. 
Roumentans, Russians, and Slovenians are settled among them, 
and the eastern part of Transylvania. Last of all wc mention the 
Germans, who arc the nc^hbors of the Hungarians and Servians 
in the norlh-west. but have, besides, tmmetuus colonies in Hun- 
gar)-. Transylvani.i. and near the mouths o( the Danube. 

The development of these numerous peoples is one of the inter- 
esting problems of Eumpcan history. It is hardly possible to 
classify the peoples who in ancient limes lived in these regions. 
During the middle ages numerous [icaplcs — Ihe Cauls, Romans, 
Goths. Huns, Avars, I'etchenegs. and Cumans^inviuled the pe- 
ninsula; but the principal part of the population consists of tJic 
ancient Slovenes of Fannonio, who settled in course of lime in the 
province of Moesia. About the middle of the seventh century we 
hear about their wars with the Byzantine empire. The most im- 
port.int event in the early history of the southern Slavic peoples is 
the invasion of ihc Bulgarians. Their descent i& doubtful, for their 
language has been lost. Gaster paints out ihal not only the relics 
of Bulgarian language, which consist mostly of proper names. 
but also certain customs, are in favor of the theory tliat they be- 
longed to the Turkish peoples who ruled in southern Russia, and 
that with them came cert.iin Finnish tribe:). They crossed the 
Danube in 679 A.I),, ami in course ol time siihjerted all peoples of 
south-eastem Europe. Within a few centuries they became amal- 
gamated Willi the Slavic people, whom they iiad conquered, and 
thus formed the Bulgarian people of the present time. Wc need 
only to mention that the Turkish invaders found all the^ peoples 
seiilcfl, .ind addnd a new element to the numerous races .ind pea- 
ks of that region. 

From this bnef review of the facts it will be seen that there exists 
[tlo homogeneous people in south-eastern Europe, but that all of 
them arc the descendants of an extensive miatlurc of different peo- 
ples. Even the Greeks, whose language has comparatively little 
changed since the times of antiquiiy, have been gTeatl;^ inltuenced 
by Slavic peoples. 

As none of the stales of thisregioncomprisesa population speak- 

ig only one language, and as at the present time the history uf 

Europe is entirely ruled by the desire of cich nation to be Inde- 



pendent, the natural outcome of this state of affairs is a continuous 
struggle between the various peoples. But a glance at the map 
shows that the actual distribution of the peoples makes the estab- 
lishment of states comprising onlyone people impossible. A C'Veek 
empire would exclude all other peoples from the sea; a Bulgarian 
state would include numerous Greeks, Turks, and Albanesc. U Is 
of great interest that these difHculties have only arisen in our cen- 
tury, for before this time llie idea of nationality was hardly known. 
It is only since the French revolution that the tendency of all peo- 
ples speaking one l.tnguage to form one stale lias grown up. To 
this idea Italy and Germany owe their existence, and it threatens 
Austria and Turkey with destruction. It is remarkable to see how 
l>caple bitterly opposiftd to one another, not on account of diverging 
interests, but on account of difference of language, in Europe, b^ 
come merged in our continent into one great people; how the same 
process that has been going on in Europe so fretfuently during the 
middle ages, hut only by means of wars, is going on peaceably in 
America. t>ur map shows that su long as the same ideas and 
interests remain the leading ones in the history of south-eastern 
Europe, there is a constant bourcc of wars and mittor troubles, 
even aside from the contending interests of liussia and Austria to 
gain a foothold on the .-Egean Sea. and England's fear of Russia's 
commanding the entrance to tlic Black Sra. 



VALUES IN CLASSIFICATION OF THE STAGES OF 
GROWTH AND DECLINE. AND PROPOSITIONS FOR 
A NEW NOMENCLATURE. 

At the meeting of the Boston Society of Natural History, Nov. 
16, 18S7. Prof. Alpheus Hyatt presented a paper, of which the fol- 
lowing is an abstract. He proposed, in accord with views pre- 
viously published in his ' Larval Theorj* ol the Origin of Tissue.' ' 
and an abstract of the same su1>set|uently jirintcd m the American 
Journal t>f ScifHce. May 31, 1886, to divide the animal kingdom 
inlo three comprehensive divisions : (l) Protozoa, unicellular an- 
imals, which propagate by means of asexual (aulotemnic) Bs^ion 
and by spores, and build up colottles. but always remain typically 
unicellular ; (2) Mesasoa. multicellular colonies, but composed of 
only one layer of cells, so closely connected that they fonn a layer 
of primitive tissue. They have more or less spherical forms, and 
propagate by me'ins ol ov.t, spcrmalozoa, and by autotcmnic fis- 
sion, and liave an aula or common cavity, but no specialized di- 
gestive cavity or archentcrun ; (3) Metasea, complexes ol muUi- 
ccllular colonics, in which growth by sexual union and rcsulling 
Ftssion of the ovum form three primitive tissue layers, and build up 
a body in which an .irchenteron is alw,iys developed, they prop-igatc 
always by means of ova and spermatozoa, autolemniclission occur- 
ring only, if at all, during the earliest stages of the ovum. 

The stages of holoblastic ova may be in a general way classified 
as follows, 10 accord with that given above for the animal king- 
dom ; — 

(i) The ovum or monoplast (Laokester) ; (3) the tirst .stage of 
segmentation, which normally results in the production of two 
cells, the Jfi7n(?//(i(-M/<r ; (3) the second stage of segmentattoti. in 
which two layers arise, the DiplopUicuIti. The first two stEiges 
alone seem to have parallel or representative adult forms among 
ProtoMaa. He proposed to classify these stages under the nameof 
' protembryo.* 

^4> The blastula is in aspect and general char.icicristics the mor- 
phological e4|uivalenl of the adults of Ihc genera Vohrox and 
Eiularina. the types of the Mesotoa or B/aslr^a. The latter are 
.-inimals in which growth remained permanently arrested at Ihe 
single-layered, spherical stage in Ihe evolution ol tissue-building 
forms. He proposed to cUs»fy these stages under the name of 
'mescmbryo.' 

(5) The gastruU can he compared, as has been done by Haccket, 
with the lower Port/era {Ascones), but these have three layers like 
the lowest Hydroaoa. in which a three-layered gastrula-like stage 
has been permanently preserved. The proper name for these 
st.iges would theTcfore be ' metembryo,' in allusion to the fact that 
the ovum at this stage *vas probably essentially a melazoon, or a 
near approximation to this type. 

ProoMdiac* of the Baiton Society oi Natural Hictoty. vol. ndil. iSSf, p. «s- 
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(6) The tirst and simpler planula stages, though often character- 
istic of the larger divisions of the animal kingdom, do not possess, 
as a rule, the essential, diagnostic characters of the larger divisions 
to which they belong, and he proposed to call them ' neoembryos.' 
Examples : the Cinctopianula, the planula of the Ceelenterata, the 
Pluteus, the Trochospkere, the Pilidtum, the earliest planula-like 
ciliated stages of Aniphioxus. 

(7) The latest of the more specialized planula-like stages are 
either directly transformed into, or else give rise to, other forms in 
which the characters of the larger divisions or types of the ani- 
mal kingdom begin to appear, at least so far as essential characters 
are concerned. Examples : the Ascula and Ampullinula, the 
Actinula, the Gulinula, the Veliger, the internal worm-like form 
arising in Pilidtum, the stage of the formation of the notochord in 
Amphioxus. He proposed, therefore, to interpret these relations 
by naming the embryo in these stages the ' typembryo.' This 
term can be applied to the NaupUus of Crustacea, and the Eckin- 
ula ' of Echinodermata, as well as to those above noted. 

The application of such principles to the study of the younger 
stages of fossil Cephalopoda was productive of what seemed to be 
satisfactory results. The protoconch of Owen is, according to this 
nomenclature, a shell of a univalve Veliger among the cephalous 
Mollusca, and a typembryo, which, though eminently characteristic 
of that group, has no exact morphological equivalent among nor- 
mal adult forms of recent or fossil shells. 

The true larval, or, as they are here named, silphologic (SiA^v, ' a 
grub') stages began with the formation of what Owen appropri- 
ately called the apex of the conch or true shell. Among nautiloids 
this was a short living chamber occupied by the body of the an- 
imal, but having no siphon or septum. It was completed by the 
deposition of the apical plate, which sealed up the aperture of the 
protoconch, thus closing the opening, and cutting off communis 
cation between the two interiors. This stage can therefore be 
named the ' asiphonula ' or siphonless larva. 

The second larval stage in Nautiloidea was composed of a liv- 
ing chamber, closed apically and completed by a single septum, 
which had a cascal prolongation reaching across the first air-cham- 
ber and resting upon the inner side of the cicatrix. It is proposed 
to call this stage the 'csecosiphonula,' since it is undoubtedly the 
primitive stage of that organ. The cascosiphonula may indicate 
the former existence of an ancestral form having a central axis 
composed of similar closed funnels or czecal pouches. 

The third silphologic stage in nautiloids was completed by a sep- 
tum (the second in the apical part of the shell) having an open 
funnel extending apically and joined to a loose-textured siphonal 
wall which reached down into and lined the csecum, thus forming 
a secondary closed tube. In accordance with the structure, this 
has been named the ' macrosiphonula.' 

The fourth larval stage of the nautiloids was completed by the 
building of the third septum. This septum had a long funnel and 
attached porous wall, but this wall formed a true siphonal tube 
opening apically into the next section, the macrosiphon. This was 
the beginning of the small siphon, and can be appropriately termed 
the ' microsiphonula.' The microsiphonula was the typical stage 
of nearly all the known genera of nautiloids, beginning with the 
Ortkoceratites of the Cambrian, and found at the present time in 
Nautilus, and also of all ammonoids and belemnoids without ex- 
ception. 

It has also been found in tracing the descent of forms within 
sub-orders, families, and genera, that it is practicable to prove, 
that characteristics usually appear Brst in adult stages, and are 
then inherited at earlier and earlier stages in successive species of 
the same stock, whether they occur on the same horizon or in 
different horizons. The adolescent stages are therefore of as great 
importance for tracing the genealogy of small groups as are the 
silphologic characters in larger groups. Thus one can speak in 
definite terms of the relations of the nealogic (NeaXijr. 'youth- 

I Addrew at the American Auociation by Alexander Asaisiz, vol. xxix. 1880, p. 410 
reprint, p. 33, »howi that there U a itage of the embryo common to all orden of living 
Echintdfrmata. This stage, however, wat not named in the address above quoted, 
which was intended as preliminary to an illustrated essay on the same subject ; and 
Mr. Agauiz has supplied that omission in the following note, which 1 quote from * 
letter to me : "I intended some time, when revising my ' Address on Faleontological 
«ad Embryological Development,' to call the eariiest common stage of echinodcnn 
embryos, * Echinula,* for convenience in making comparisons, — A. Agassiz," 



fulness') stages, and their meaning, and importance in tracing 
the genealogy of families and genera, without danger of coofusii^ 
them with the characters of any of the silphologic stages. 

After the silphologic and nealogic stages have been dis[>osed of, 
there still remains the adult period, which is equally important in 
genealogical investigations, since it enables the observer to study 
the origin of many characters which afterwards become silpholc^ 
and nealogic in descendant forms. 

The use of a distinct term for the adult period becomes neces- 
sary not only on this account, and to separate its relations from 
those of preceding periods, but also because of the constant recur- 
rence and importance of representative forms. The term ' ephe> 
l*ology ' ( ''E^v^or, ' the age of puberty ') has accordingly beei* 
adopted for the designation of the relations of the adult st^es, and 
under this term can be classified also the representation of similar 
forms in different groups or morphological equivalents. These are 
often so exact that it becomes very difficult to separate them. They 
have been and will continue to be the most difficult and misleading 
obstacles to the student of genealogy and classification. 

In former essays the senile transformations and their correlations 
with the degraded forms of the same groups have been described 
and defined by the term ' geratology ' (ripa<r, ' old age'). 

There were two stages of decline or old age among ammonoids. 
The first of these is the clinologic (KA/vu, ' to incline downwards*) 
stage. This immediately succeeded the ephebolic stage, and dur- 
ing its continuance the nealogic and ephebolic characteristics un- 
derwent retrogression. Ornaments, spines, and sutures degener- 
ated and lost their angularity ; the ribs or pils, and often the keel and 
channels, when these were present, became less prominent ; and 
before this period closed, the whorl itself sometimes decreased ; 
showing that degeneration in the growth-force of the animal had 
taken place. In man the baldness of the head, loss of teeth and 
resorption of the alveoli, loss of the calves and rotund stomach, and 
return of early mental peculiarities, are phenomena of similar im- 
port. 

The last changes in the ontology of the animal took place in what 
can be called the ' nostologic ' (fidan^, ' a return ') stage, and during 
this period these tendencies reached their highest expression. 
Among ammonoids the ornaments were all lost by resorption, the 
whorl became almost as round and spiooth as it was in the silpho- 
logic stage, and in extreme cases it even separated from the next 
whorl, leaving a perceptible gap. This almost complete reversion 
to the aspect of the silphologic stage can of course only occur in 
animals which attain an extreme age. 
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Aphasia,' 

In 1861 Broca suggested before the French Society of Anthropol- 
ogy that the only method of determining the functions of the brain 
was to co-ordinate marked symptoms during life with the lesions 
found in a post-mortem examination. Some months later he An- 
nounced his belief that the third frontal convolution of the left 
hemisphere of the brain was the seat of spoken language, and de- 
scribed a case of a patient called ' Tan ' because that was the only 
word he used, helping himself out with various gestures. He had 
no paralysis, and seemed to understand what was said to him. 
The posterior half of the second and third left frontal convolutions 
of the left hemisphere was the seat of the organic lesion. In the 
same year a quite similar case of a man with only such scraps of 
words as ' oui,' ' no,' etc., but with mental and motor powers intact, 
showed in the autopsy a definite lesion in the third frontal 
convolution of the left side of the brain. These remarkable 
cases drew attention to diseases of this kind ; and in the end of 
1863, eleven cases were on record in which the power of vocal 
speech was almost or entirety lost, the common anatomical element 
of each of which was a lesion in the posterior third of the third 
frontal convolution of the left hemisphere. Broca called this condi- 
tion ' aphemia,' and gave as its symptoms the loss of the power to 
express ideas by vocal movements without any motor paralysis or 
mental impairment. He concluded that memory was not a single 

> Abstract of an address delivered before the Anthropological; Society U Pufa bf 
M. Mathias Duval, Rrvut Stitntifiqtt*, Dec. 17, 1SS7. 
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(acuity, but that the inemor>' of each kind of mental acquisition 
W.1S separately organiicd. ant) thai the cerebral seat of ihe memory 
(or motor speech- signs was in thethinl frontal convolution of the left 
half of the brain. The most startling fact about this discovery was 
tht- a^ociaiiunof (he malady with a lesion in the left half of i he brain 
only. Broca explained this by taking into consideration that we 
were all urbanized with a preferred side of the body, and that to 
be right-handed means nothing else than to have one's best-devel- 
oped motor centres in the left half of the brain, inasmuch as the 
fibres cross over in their descent from brain to musics. In the 
same way our sjieech-movenients get associated with the left hemi- 
sphere : and in left-handed persons the reverse condilion may be 
expected to occur, and has since been found. 

Trousseau substituted the word 'aphasLi. ' for the disease, leaving 
Broca 's term to denote that particular form of it which he brought 
to notice : for it was soon afterwards observed that with the loss of 
speech sometimes went the loss of writing as well, and sometimes 
not ; that, again, (he power to write may be lost, and that of speech 
ret.iined. Other patients could speak and write, but not read : .^nd 
others, again, could read, but not speak or write. A complcnity of 
symptoms vanously combined have arisen in which order is now to 
be put. Four types can be distinguishcil : — 

First Typt. — In describing such types, il should be nolcd. gen- 
eral and typical symptoms alotie can be noticed. The patient, per- 
haps as a sequence lo an apoplectic stroke, sinks into a condition 
apt to be mistaken for a condition of deafness and idiocy; but 
careful ol>scrvaiion soon shows that he is sensitive lu noises such 
as the opening of a door, and even hears the sounds of the human 
voice. Inferring Ihat he is spoken to, he may attempt lo answer, 
but will say something entirely irrelevant. Gradually appreciating 
that he is not speaking to the point, lie may with some impatience 
ask you why he cannot understand what you say. He thus shows 
his ability to express his thoughts, to hear perlcclly. and. besides, 
he reads and writes, plays chess, and is able to do every thing 
but understand spoken words. Vour speech is as an unknown 
language to him, — just so mucli sound. What he h;is lost is the 
power to get meaning out of sounds ; the slowly acquired associa- 
tions between the word-sound and the idea are bmkcn down ; his 
memor>* (or wurd- meanings is lost. He is not deaf lu sounds, 
but deaf to words, — a 'verbal deafness.* as it is called. We have 
ihus a memory for the meaning of the sounds of words, having its 
centre in the first temporal convolution of the left half of the brain, 
and losing its function when th,il region suffers dcgcneraliun. 

Second Typa. — ^ Here, again, the cause may be an apoplectic 
stroke, which, after the immediate effects h.-ive passed off. leaves 
the patient in an apparently normal condition. He may prepare la 
attend to his business affairs; will perhaps sit down to write a let- 
ter: does so, and, remembering llial lie omiited soinelhing, takes 
the letter out to read it again. To his surprise, he cannot do so. 
He i.ikes out his account-books, and finds he cannot read iheni ; 
he picks up the newspaper, and again it says nothing to him. This 
patient hears, understands, and speaks : he is not aphemtc in 
Broca s sense. Moreover, he can write; but his writing shows 
that it was written as though writing in the d'trk. guided by Ihe 
muscle-feelings of the hand alone. He cannot read what he h.TS 
just written, nur can he write from copy. His own name, that has 
been well impresse<l upon his motor centres, he writes very well, 
but he cannot read it. A book or a manuscript is to him as though 
it were written in Chmcsc. The disease here, then, is in the loss 
of the memory for the nsual word-signs: the patient is not blind, 
but ' wurd-blind.' The reuieinbrance uf the forms of letters as re- 
tained by the movements executed in making them is intact, the 
lesion being a purely nsual one. The brain lesion in such cases is 
quite definitely made out. his m the second parietal convohition 
or inferior parietal lobule, behind and above the lesion in word- 
deafness, and, hkc it, is conhned to the left hemisphere. 

Third Type. — Here the patient can speak, can read manuscript or 
print, but he cannot write. He ukes the |>en in hand to write a 
word, knows what he ought to write, how \\ would look if written, 
but he cannot write it. He has lost the memory of the movements 
necessary lo form the tetters. The association between the move- 
ments made in writing and the word has been lost. He is not 
word-blind or word-deaf, but the m&tor word-stHse is defective : 



I word-bluid < 



he is 'agTBphic.' as the term goes. A more careful observation 
shows how closely his malady is limited to this loss. He can use 
his hands dexterously for all other purposes : he can even draw and 
copy from a drawing. He can in this way copy script or print, but 
he draws the letters slowly, as we would copy a Chinese word. 
We sec, then, Ihat the auditory, the visual, and the motor elements 
of the word are 10 some extent independent, and that the memory 
(or one of these may be lost while the others arc retained. We 
may expect 10 find a localization for the motor defect, as (or Ihe 
others: but. owing to the fact that the disease seldom occurs with- 
out other complications, the localisation is not as certain. Vet the 
bulk c^ the evidence points to Ihe posterior portion of the second 
frontal convolution as the centre disturbed in aphasia. The lesion 
is ag.tin confined to the left ball of the brain, and, lo complete the 
connection of this with the phenomena of right-handetlncss, such 
patients can learn to write with the left hand by submitting them- 
selves to a process similar to thai gone through with in leaniing to 
write in youth. They thus cultivate the right hemisphere of the 
brain, 

I'aurtk Type. — This is the type described by Broca as aphemia, 
and now called motor aphasia. The loss here is the link tictween 
the idea and the appropriate movements of tongue, etc., necessary 
to make the sounds of words. Often the patient retains a few 
phrases used on all occasions: in one case it was ' cousisi.' tn an- 
other ■ monomomcntif.' The poet Baudelaire, when thus affected. 
would constantly say " cxi nont." Here the power of heating and 
undcrsTanding is retained, writing and reading are intact, and 
speaking alone has dropped out. The lesion is in the third frontal 
convolution, mainly the posterior portion, of the left side of the 
brain. 

These |>aihological states suggest Ihat indindual differences with 
regard to the prominence of these several word-memories in our 
minds should be discoverable, and that the brain-centre corre- 
sponding to the preferred memory should be more highly developed 
lh.in the others. It has often been observed that to many persons 
the eyi: is the chief avenue of knowledge. Extreme instances of 
this faculty, such as artists copying portraits from meraor>-. and 
calculators doing their work u[K)n an imaginary blackboard, are 
wdl known: but, confining ourselves lo the memory for written or 
printed words, we find an excellent type of this faculty in a case 
recorded by Charcot. A gentleman of great culture and experience 
\ixA the power of reading pages of his favorite authors from the 
visual images of the printed page. Two or three readings of a pas- 
sage were sulbcicnt to fix it in his mcmnry. If he wanted a letter 
in a voluminous correspondence, be at once thought of its appear- 
ance: and so, too, with regiird to all visual experiences in general. 
For music and other auditory occupations he had no taste. The 
importance of the case is doubled by the fact that through disease 
this faculty was lost, and he h.id to resort to his auditory memory, 
and cultivate it by having things read to him, and in other ways. 
He could not rcmcmhcr what he had seen, be it words or other 
objects: and. in short, from being a 'visual-worded' and 'visual- 
minded' man, he was forced to become an 'audilor>*-worded * and 
"auditory-minded* one, Thistj-pcof mind is common, and many 
persons have the habit of se«ng the picture of the p.iige from which 
they quote, the appearance of their manuscnpi. and so on. Un- 
fortunately we have no autopsies of normal persons who had been 
marked cases of this ly|>B, to see whether in them the second pari- 
etal convaluiion was especially developed. I'assing to ihe auditory 
type of mind, one could again easily find extreme cases, and note 
many instances in which wlial is heard, and especially in words, 
is most readily and deeply impressed. Persons to whom writing is 
easier than speaking, whose thoughts (low off Ihe end of their |>cns 
and not of ihcir mouths, may lie classcfl among the ' graphic- 
motor ' type. Deaf-mules are apt to develop this faculty in another 
direction, and think in terms of hand-movements. There remains 
the ' motor-verbal ' type. Strieker describes himself as of this type, 
and tells how he thinks in terms of the muscle-feelings in the or- 
gans of articulation. Such persons talk to themselves when they 
think, and arc well represented by a character in a French tale, 
who could not compose uiUess imagining himself formally deliver- 
ing what he was dictating. LTnlike the other cases, there is here 
some anatomtcal corroboraiion ; and a collection of the brains of 



44 



SCIENCE. 



[Vol. XI. No. 260 



lawyers, siaicsmcn, and others, all celebrated (or the fluency of 
(heir spctrch. shows a surprisingly large development of the third 
fromal convolution of thL- left hemisphere. The bminof Ganibeita 
is 3 marked instance of the same foci. Here this convolution is so 
highly fleveioped chat il is actually dnuble<l by a slight Assure in 
the middle, no trace of this development being found on the right 
side. 

What is above described includes merely what is most surely and 
definitely known. — a vast field for future research remains open, 
and even now enigmas are waiting to be answered. Thai certain 
aphasic patients arc unable to count, and others do so normally : 
that some cin tell time, distinguish the beats, but cannot count: 
and so on, — are tacts as yet without meaning. So, too, the loss 
of the power to express one's self in gestures, and to use the ordi- 
nary convenitonalities of life, may some day find ii delimte cerebral 
localization. Sometimes only certain kinds of signs arc lost, and 
the rest ret.iined ; sometimes the patient can talk only by singing. 
All these facts may, in the science o( the future, be as definitely ex- 
plored as the main types of aphasia are to-day. 

The PsvCHOLotiV of JtAMiWRlTlNO.— In ihc Xi*r//i Ameri- 
£ati Rtvieut for January, the editor. Mr. Rice, prints a scries of the 
autographs of Napoleon, written at various epochs in his eventful 
life. Starting in his eariier years with a bold and dear signature, 
it retains most of these characteristics in the days of his greatest 
successes ; but parallel with the declining fortunes of Itic great man, 
is a degeneration of his .tjtograph, until .11 the end we have noth- 
ing mure than liie rudest, characterless scrawl. The autographs 
cannot but suggest t)ic ravaging changes in the nervous system 
that were the physiological concomitant of the turmoil raging in 
the hero's mind. ^^_^__^_^ 

WEALTH MATTERS. 

Foot-and-Mouth Disease, and its Relations to Human Scarlatina 
as a Prophylactic. 

At a recent meeting of the New Yoik Academy of Medicine. Dr. 
J, \V. Stickler of Orange, N.J., read a pa[»er entitled * Fooi-and- 
Moulh Disease as it affects Man and Animals, and its Relation to 
Human Scarhtina as a Prophylactic' He said that it had long 
been known that foot-and-mouth disease could be communicated 
from animals lu inan through the milk of the affected animals, and 
by the introduction of the virus into wounds. When human beings 
are the subjects of this disease, the glands become enlarged, vesicles 
appear in the mouth and upon the hands and feet, and in some 
cases an eruption which resembles that of scarlet-fever. Herl- 
wig and others, who purposely contracted the disease by drinking 
infected milk, were affected in this way. in 1884 there was an 
epidemic of sore throat, together with glandular enlargements and 
vesicles, in Dover, England. Upon investigation it w.is shown 
that it was due to the drinking of milk Irom animals sick with foot- 
and-mouth disease. Two years after this, an investigation was 
made in one hundred and eighty-two of the cases which had suf- 
fered from ihc sore throat in 1884. None of them h.id since had 
scarlet-fever, and from other points in their history it appeared that 
Ihey had been rendered insusceptible to that disease. Dr. Stickier 
had himself inoculated three childrrn with virus from milch-cows, 
and subsefiucnlly exposed ihcin to scarlct-fcvcr. One of these, 
after h.Tving fully recovered from the inoculation, was taken to the 
bedside of a scarlct-fcvcr patient, and Inhaled the Utters breath, 
and placed his head upon the pillow of the stck one. The child did 
not contract the fever. Two other children, similarly inoculated 
and similarly exposed, have not contracted the disease. In con- 
cluding his paper. Dr. Stickler said, that, while il was by no means 
proven that scarlet-fever could be prevented by such inoculations, 
the results thus far obtained were very suggestive, and proposed to 
continue his investigation. 

In the discussion which followed the reading of tlie paper. Pro- 
fessor Law of Cornell University said thai he was sceptical as to 
the prophylLtclic value of these inoculations against scarlet-fever. 
In Great Britain there were frequent outbreaks of foot-and-mouth 
disease, affecting cattle and the persons who came in contact with 
them, and, if it was a protective disease against scarlet-fever, he 
thought the latter should be much less prevalent than it was. He 
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had himself been over and over again exposed to foot-and-mouth 
disease, but had never suffered, wiiilc. on the first exposure to 
scarlct-fcver, he contracted ic ; his system being susceptible to the 
one, and not to the other. He thought it would be dangerous to 
investigate this subject very much in the United Slates, as it would 
be a very serious matter if the fool-and-mouth disease should befl 
introduced among American cattle. He also feared that scarlet- ™j 
fever might be more widely disseminated if these inoculations were 
to be made general. While he had grcjil respect for Pasteur, he 
could not help believing ihat he had increased the spread of an- 
thrax by scattering abro-id his modified anthrax virus, as. under 
favorable conditions, this \%-eakcned vims might become pnicnt and 
dangerous- He considered it a fact that there had Iwen more 
rabies in England since Pasteur's discovery than before; and the 
same danger existed in the attenuated virus of rabies as in that o{^H 
anthrax. ^| 

Dr. L. McLean of Brooklyn said that there was no such natunl 
disease as bovine scarlatina. If cowg contracted the disease, it 
could only be hy inoculation from affected human beings. He did 
not believe thai fanl-and-rrtouth disease w.as prophylaclk of scarld- 
fevcr. There had been but two oulbrcaks of foot-and>moulh dis- 
ease in this country-, ^ one in Maine; and one in the vicinity of 
New York City, extending up the Hudson as far as Poughkccpsie. 

Dr. j. l^wis Smith said. " Since the lime of Jcnner the hope has 
been awakened Ihat some of the other fatal infectious diseases, and 
especially scarlet-fever, might be prevented, as small pox h.'is been, 
by the substitution of a milder and tnoditted disease, derived from 
the lower animals. As regards scariet-fever. two propositions of 
great interest and importance ha%-e arisen : first, is there a disease 
in the bovine race which is true scarlet- fever, or which communi- 
cates genuine scarlet-fever to man.' and, second, if there be sudi 
a disease, does it produce a mild and modilied form of scaHcl-fever ^| 
in man } Many instances have been recorded in the last live or six ^1 
years in which epidemics of scarlei-fever have arisen from the use 
of milk furnished by hc.ihhy cows, and infected with the scarlatin- ^ 
ous germ after the milking : but in the St. Maryleboneand Hendon fl 
cjiiilcmic. occurring two jTars ago. and described in the British ™ 
Medical Journal, May 20. 1886, the oulbreak of scarlel-fever ap- 
peared to he clearly traced to dise.ised cows. Now. the point to 
which 1 wish to call attention is this. The sickness of the cows 
was mild, not appTcciably impairing their appetite, nor diminishing ^H 
their milk, but the diseitse which the use of the infected milk pro- ^| 
duced is described as an ' intense outbreak of scarlet>fe\*er,' In- 
stead of a mild disease being propagated from the cow, for which 
we are looking and hoping, the reverse occurred. A mild form of 
tiie disease iu the cow produced a severe one in man ; so that it 
appears from the history of this epidemic, that, by inoculating with 
the bovine scarlatinous virus, we might produce severe ami fatal 
epidemics, instead of a mild and mo<Iified form of the disease." 

Dr. Stickler closed the discussion by saying, that, if he produced 
only a slight and harmless attack of scarlatina hy his inoculations. 
he could see no objection to the use of the scarlatinal \irus for this 
purpose ; and, when the terrible effects of the unmodified disease 
were taken into consideration, he thought it of extreme importance 
that a method of protection should be secured if possible. As 10 
the disease from which the Hendon cows suffered, il had, he 
thought, been clearly demonstrated that it was nothing else than 
scarlatina, since il was precisely the same affection as was ordina- 
rily produced in cows by the inoculation of scarlatinal virus from 
the human subject. 

Thk BACU.t.us oif Camcrr. — Dr. Horatio R. Bfgelow. in a 
letter from Dcrlin to the Baton yfedieal and Surgiial Journal, ex- 
presses his cnnviction that Schcurlcn has discovered the bacillus of 
cancer. This discovery is confirmed hy S. Guctmann and Stab- 
sartz Schill. In every case of cancer which Schcurlen has ex- 
amine<t, he has found Ihe bacillus. Dr. Bigelow believes that (here 
is a bacillus of cancer just as really and absolutely as there is one 
of consumption. Its morphological characteristics are not yel 
clearly defined, and there arc many other doubts to clear up and 
questions to answer; but alt of this can come only after many 
months of hard and patient labor. At a recent meeting of tlje 
Berlin Society of Iniernal Medicine this discovery of Schcurlen 
was discussed. Eraenke! regarded the methods employed by 
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Schcurleii rs ilefecUve. From the reports of this meeting it would 
appear that but few of the leading men of Germany are yet ready 
to accept Scheurlen's claims as established. 
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nOOK-REVIEWS. 
Latnrgs on Bacteria. By A. HE Barv. 3d ed. Tr. by Hcnr>" 
E. F. Gamsey and Isaac Bjyley Balfour. Oxford, Clarendon 
i'r. S^. 85.50. 

Th is is an excellent translation of Dc Dary's ' Vorlesungcn uebcr 
Bacterien.' with a considerable number of notes in an appendix. 
For one who wishes a good readable account of the nature and 
action of b.icteria. not too long or too full of technical deuils, this 
moderatc-siied and well-arranj^eil volume answers the purpose ad- 
mirnbly, 

Tht Childrtn: H<m.' to Siudy Them. By Francis Warser, 
M.D. London, Francis Hod>;«on. 12*. 
Tins little volume contains half a dozen lectures, delivered by 
request of the Froebel Society of London, by Dr. Warner, whuie 
works on the anatomy of movement and on phj-sical expression arc 
widely known. The object of the lectures is 10 ini|ircs» u(»on 
le.ichers and parents the necessity and import:»nce of the scientific 
obscr>*ation of children. The plea is :idinirably and emphatically 
urged. On the practical side there is an aiiempt to give a number 
of indicatitins by which the physiological health and growth of 
children can be observetl. Though these arc rlotihtlessty useful, 
and when made by a skilled observer valuable, yet they are ton 
vaguely staled to be Kenerally applicable. A table of printed 
questions, with directions .is to their use, would be a much safer and 
more useful compend 10 put into the hand of the ordinarj- teacher. 
Dr. Warner sketclics tlic anatomy of the parts of the body con- 
ned in motion, shows how they are all related to the activity of 
the brain, and thus become an index of mental strength or weak- 
ness, and ihen dcscriiws .i scries of postures of various p.irts of the 
body, and especially of the hand, indicalive of various temperaments. 
lie lays stre&supon the indicatiorisof the nen-ous type of child with 
the practical object of teaching such children separately, as we do 
with thede:if. the blind, and the weak-minded. " Why. then, arc the 
children of slight brain-defect not specially cnrcd for. children 
lemling to become passionate pickmg up bad habits and practising 
them, tending to criminality, or. if too feeble for that. 10 pauperism ? 
. . . Now. my argument Is. that we can discover such children 
and pick them out in a schont l»y definite physical signs ; we can 
point out the children not up Co the average, and lending to failure 
from v^-ant of brain-power." This series of lectures adds Co the 
number of indications of the iJme when wc shall have definite 
knowledge of the physical and mental traits of children by which 
their healthy education may he guided, and their evil tendencies 
avoided. 

Annual R^pitl of tht Gfclogtcal Sumty 0/ PenHsyhfania far 
18S6. Paris I. and II. Harrisburg, (ieol. Surv. 8". 

Al/ruouijH I'rofessor Lesley's staff is now quite small, this re- 
port adds four volumes to the imposuig scries already published by 
the Second (biological Sur\"ey of I^ennsylvania. Many of these nu- 
merous volumes, although possessing a local interest and value as 
aids in economic developments, arc, from the scientilic pnini of view, 
simply masses of facts awaiting generalization ; and it is to be hoped 
thai the long-promised Unal report which is to co-ordmate these 
muItitu<linous data will soon begin to appear. 

Only the first ttvo volumes of the report for 1886 have been re- 
ceived. These are crowded with dcLiils n( the development and 
production of C0.-1I. oil, and gas, but are rather dehcicnc in features 
of more than local interest not previously published ; and, since the 
data are largely of a sialiscical nature, even their local value must 
be diminishctl by tardy publication. 

The first volume contains the report, by Mr, E. V. d'Invilliers, 
on the re-survey of the Pittsburg coal-region. It is largely a sum- 
mar>'. in one volume, of the surveys made a decade smcc by Professor 
Stevenson, Mr. White, and others. It is accomp^mied, howeftrr. 
by a new geological map of south-western Pennsylvania. Special 
I attention is given to the principal commercial coa! of the region, — 
the great Pittsburg bed. Its outcrop is determined horizontally 
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and vertically more accurately than ever before; and the historical 
and statistical facts bearing upon its development, thestructural lines 
affecting its position for mining : the slrali^rapliical features of the 
roal-mcasure systems above and below it ; and the methods most 
in use for mining and transporting its product to market. — are 
exhibited in all desirable fulness and detail. It is easy Co see that 
thb report must prove of great practici! utility to the coal-operators 
nf (he region ; and the elevations aI>ove tide uf the outcrop of the 
Pittsburg coal-bed wilt be useful to oil and gas prospectors in giv- 
ing them a basis from which to cstim.ite the depth to be drilled in 
order to reach the geological horiions of the different oil and gas 
sands. 

This report is supplemented by two important contributions on 
Pennsylvania biniminous coal mining by Mr. A. N, Humphreys 
and Mr. Selwyn Taylor, and is also accompanied by a memoir by 
tl-*c eminent and venerable paleo-boianist, Leo Lesquercux. on the 
character and distribution ol paleozoic plants. 

The second voIuu>e consists chiefly of Mr. Carfl's rejKirt on the 
oil and gas regions. The history of development is the most com- 
plete yet publishetl. and gives the reader a good general i<lea of the 
successive steps by which the petroleum industr)- has advanced 
from the primitive skimming of an oil-spring with a piece of bark 
and the restricteil use of the material to medicinal pur|MKcs. lo the 
drilling of wells three thousand feet deep, the pumping of oil over 
mountain and valley to the seaboard, and the Hooding \\\ the world 
with an inexpensive illuminanl. The ancient pits or shallow wells 
which are found all over (he oil-region, and which were undoubt- 
edly dug to obMin oil, are discussed at some length ; and the con- 
clusion is reached that these early oil o|)erations are due, not to the 
Indians, or French, or early while settlers, but to same primitive 
dwellers on the soil, who have long since passed away. 

Short chapters on the geographic and topographic distribution of 
oil and gas, on the structurt- and stratigraphy of the productive 
horizons, and on the developments during 1886. arc followed by a 
long and monotonous series of well-records, which constitute the 
princiiwl part of the repon. The volume concludes with a memoir 
on the chemical composition of natural gas by Professor Phillips. 
and thecitended hihiingraphy of petroleum. 

Unfinished Worlds: a Study in Asfrcnomy. By S. H. ParKES. 
New York. Pott. ti". $1.50. 
This book is intended for general readers, especially those in 
early life, whose ideas of the province and achievements of science 
are generally in excess of the sober teachings of actu.il experience. 
In this we (juote from the author, and. while wc are ready lo agree 
with him to a large extent, yet we feel that just as the knowledge 
of Columbus seemed wonderful and awe-inspiring to his crews 
when he predicted the coming of an eclipse, so 10 us appear star- 
tling the little scraps of information our new instruments are giving 
us of the constitution of the cclesti.-)! bodies. The old astronomy 
busied itself with the movements, the new astronomy with the 
physical constitution, uf ihe sun. the stars, the planets, and comelS. 
While it is true that for many of us the interest in the old astron- 
omy began to wane, the rcsuUsalready achieved in this new field 
are so novel that we may he pardoned if we are apt to exaggerate 
their magnitude. Mr. I'arkes's book has for its main purpose the 
bringing-uut clearly of the changing nature of the bodies tilling 
space, and sketches the information we have of nebulx, stars, the 
sun. iJie earth, the planets, and comets. All this is well done. The 
book doses with a rismn^ of the dillerenl cosmic theories. 



NOTES AND NEWS. 

THE January number of the fi^vue Philosophique. edited by 
Felix Alcan. contains articles by A. Espinas on the mental evolu- 
tion of animals, by F. Paulhan on associatlonatism and psychi- 
cal s)'nthcsis. and by Adam on Pascal and Descartes, tlesides 
this, reviews and riium^t of new publications arc given. 

— Prof. J. j. Egli of Zurich. Switzerland, who writes the biennial 
reports of new researches on geographical names for Wagner's 
annual repori on the progress uf geogr.iphy. publishes a circular 
letter in which he requests authors and publishers to send him 
copies, or, when such is not possible, titles, of publications and of 
notes or papers in journals or books referring to the subject of geo- 
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graphical names, their meaning, origin, derivation, etc. As it is 
desirable that the annual reports should be as complete as possible, 
and as a large amount of material is scattered through American 
journals, and particulariy through the publications of the State sur- 
veys and historical societies, which are difficult of access in Europe, 
American authors can materially help Professor Egli by sending 
him copies, or at least the titles, of their remarks bearing on this 
subject. 

— Last autumn an attempt was made, says Nature, to bring live 
cod from Iceland to Norway on board smacks, and six thousand 
fish were brought over to Bergen successfully. Here, however, 
many of them died, on account of the basin in which they were kept 
until the sale could be effected being too small. This year fresh 
attempts will be made. 

— Dr. Asa Gray has been seriously ill for some weeks. 

— The second meeting of the International CopjTJght Associa- 
tion was held in Boston, Jan. 24, President Eliot in the chair. Sec- 
retary Estes announced that satisfactory progress had been made 
in the movement to obtain the recognition of authors' rights in 
their literary work. A resolution was adopted approving the prin- 
ciple involved in the amendments of the Chase Copyright Bill pro- 
posed by the executive committee of the American Copyright 
League and the American Publishers' Copyright League, and re- 
questing Senator Chase to adopt these amendments, with such 
verbal changes as may be recommended by the council of this 
association and adopted by the committees mentioned. A resolu- 
tion was also passed asking the chairman to appoint a sub-com- 
mittee to confer with Senator Chase regarding these amendments. 
After a general discussion, in which iMessrs. Houghton, Scudder, 
Ticknor. Ernst Lothrop, and others participated, the meeting ad- 
journed. 

— Nature comments on French architects as seeming to attend 
to the decorative rather than the useful parts of the buildings they 
design. The architect who designed the new medical school in 
Paris took so little pains about the distribution of the water-pipes, 
that in ver>' cold weather the laboratories (chemistry, physiology, 
bacteriology, experimental pathology, etc.) are wholly deprived of 
water. Recently the water in all the pipes was frozen, so that not 
a drop of water was available in a single laboratory. Of course, 
every one connected with the school complains that work under 
such conditions is nearly impossible. The new Sorbonne will be a 
handsome building, but, unfortunately, the work is soon to be 
stopped owing to lack of money. The ornamental part of the 
building is finished, but the useful part has not yet been begun. 



were situated farther South than the Powhatans. The doctor 
should have omitted the r in his orthography of the word H- 
'Ufher'-ta {ki-wh^-td), as it does not occur in the speech of the 
Onondagas of the present time. J. N. B. Hewitt. 

WaihinKton, D.C, Jan. S3. 



LETTERS TO THE EDITOR. 

•," Corrtt^gndtnti art rtquttted U bt at brie/ a* foiubli. The wriUr't namt tM 
in aUearet rtquir*d at pr»e/ of e^^d faith. 

Twrmty coftti of the Humbtr conlaiHiag kit cemmunicalien mill be /urKiaktd 
fret it any ctrrrt^andent ok rtquttt. 

The editor -aill be glad to fabiith any gueriet c»tit»»a*t with the eharaeter oj 
the journal. 

The Snow-Snake. 

In a letter {Science, xi. No. 259) pointing out certain errors in an 
article on Pocahontas, referring especially to two games mentioned 
therein. Dr. Beauchamp says, " The children indoors were playing 
aXgus'ha'-eh (or ' peach-pits '),it is said ; but where the peaches 
came from at that early day is not explained." Yet the doctor 
fails to give us a hint as to the true rendering of this word, and the 
proper name of this game. This game was played generally with 
' plum-pits,' though sometimes with small pebbles, etc. ; but, as the 
pits were more convenient and symmetrical, they were preferred, 
and, being used in most cases, they gave their name to the game, 
namely, 'plum-pils,' or, better. ' pit -betting.' 

In regard to the use of the snow-snake among Powhatanic tribes. 
Dr. Beauchamp remarks that " it is not wise to place a Northern 
game so far South," evidently wholly oblivious of the fact that 
■ betting ' with the u-trd-hwi!'^''-u/ (' snow-snake ') was a favorite 
outdoor sport of the Carolinian and Virginian tribes of Iroquois, — 
too important offshoots of the family to be overlooked, — and who 



The 'Act of God' Once More. 

Mr. W. W: Nevin's interesting note {Science, Dec. 2) as to the 
Mexican doctrine of ' fuerza mayor ' emphasizes my [mint. The 
Roman law having always been, as it still is, the law of continental 
Europe, it was inevitable that such American colonie.s as were 
settled from the continent should retain the doctrine of the ' act of 
God,' and that when the Spanish brought it to Mexico, and im- 
planted it in a community saturated with superstition, it shouM 
have augmented quite as rapidly as its adumbration has waned with 
us, until even so anticipated an occurrence as the flooding of a river 
in a rainy season should relieve from the obligation of a contract 
But United States capital and energy are speedily civilizing Mexico 
by building railroads within her territory, and doubtless we may 
expect a very considerable attenuation of the doctrine at no distant 
day. 1 do not think all of Science's correspondents share in the 
good faith of Mr. Nevin. It does not impress me, for example, as 
in good faith that one of them asks {Science, Nov. 25) whether, had 
a certain car-stove he specifies upset and ignited a certain train, it 
would have been an ' act of God ; ' or that another (ScieHce. 
Dec. 16) demands whether I propose that the railways of this Re- 
public be operated by Mexican law. But in good faith, neverthe- 
less, will I answer both these questions. Up to the date of the 
latest of the five accidents I specified, no practicable means of heat- 
ing cars had been invented except car-stoves. Steam-pipes from 
the engine had, indeed, been proposed for twenty years, but no 
coupler-joint had been periected, and no means of keeping the 
steam from cooling, sufficient to overcome the extreme coolable 
surface of a pipe serving long trains in the severe weather of the 
mountains, or the low temperatures of the North and North-west, 
devised. At present, however (stimulated, in fact, by the very cas- 
ualties 1 specified at Republic and White River), there are certainly 
three or four of these contrivances which have been tested and 
found practicable. Therefore, had your correspondent's stove 
overturned and partially roasted him, he would certainly have been 
deprived of the opportunity of asserting that he had been roasted 
by an ' act of God,' since the company could have availed itself of 
that particular progress of applied science which had invented a 
heating apparatus which in case of accidents would not induce 
combustion of the train. As to the second question, I say. No, 
and Yes. I proposed no Mexican laws for regulation of our own 
railroads, but I did question whether an already well-known rule 
of law limiting the responsibility of the employer for mental 
conditions of the employee was entirely without bearing upon a 
certain state of admitted facts. The common law expressly de- 
clares that there are possible conditions of an employee's mind 
which discharge the employer. An employee who, in ejecting tres- 
passers, becomes vindictive, passionate, or wilful, and on that ac- 
count employs a surplusage of force, so acts at his own and not at 
his employer's peril. I therefore suggested a question whether an 
entirely unforeseen and instantaneous absence of mind on an em- 
ployee's part was any more within his employer's control than a 
burst of passion. 

Again : it seems immaterial to my point that different investi- 
gators, tribunals, or commissions may receive different reports of 
the causes directly forwarding a casualty. A question of pre- 
cedence between parallel proximate causes is always an exceed- 
ingly nice one. Indeed, the only report of a railway accident likely 
to be substantially unreliable is the newspaper report ; and this not 
necessarily because the newspaper is biassed against the company. 
but simply because newspapers are at the mercy of their reporters, 
precisely as railway companies are at the mercy of their employees. 
The reporter first on the ground takes the impressions of the by- 
standers, and reconciles them somehow out of his inner conscious- 
ness. The only persons present who possess the slightest actual 
knowledge as to the why and wherefore of the catastrophe are the 
employees of the company, and they are silent. Thejr have thdr 
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ities none the Less rigid in case of accident than when all goes 
irell. an<! are at their posts, saving life and property, and prevent- 
further destruction by sign.ils. and have neither the time northe 
{ghtto instruct reporters; tKough, I m.-iya<ld, llieir silence is always 
iken as a final confession of guilt on the pan of the company, 
[ndeed, on reading (he average Amcritran newspaper accounts of 
liUv-iy dis.t8ters, I have repeatedly found myself exclaiming, " Why 
id not this dastardly and murderous cotn|)any complete the cata- 
iguc of its cnmcs by hi^iiiing ihc siirvivfirs with crowbars, and 
iding to its ili-gottcn wealth by impartially pillaging the dead 
Ddies o( all its viclims?" I once had occasion to investigate an 
:r.idcni which derailed a way-train, throwing il over the dnuble 
rack and immediately before an express-train coming in the oppo- 
te direction, almost exactly upon Ihe lime when the express-train 
diK at the point where the derailment occurred. Upon the trial 
a resulting lawsuit, the crew oE the wrecked tram testified unani- 
lously to the fact : the company's time-table and the regislers o( 
le train-dcspatchens at i>oth ends of the division (which could not 
ive been disturbed without throwing the whole business of the 
id into chaos) proved it. But some passengers whom the unusual 
isation of escaping from destruction had unnerved, and to whom 
I series of crowded and unique experiences had made a few moments 
itn like hours, testified that there had been .\niple time to flag the 
ipress-train (some of them putting the inlcr\*al at several hours) ; 
ind the jury unanimously believed the passengers as against the 
smpany's witnesses, and thus morally convicted the emplo)'ees of 
trjuring themselves under orders, in order to mulct a corporation 
[damages. Juries from the interior do these things as regularly 
the opportunities present themselves; and the excuse lies, not in 
le opportunity, but in the nature of things, and in the axiom that 
'bigotry ' and ' ignorance ' are synonymous terms. But unforlu- 
nately there is no such palliaiion or excuse for the ready writers and 
composers of leaders on the staffofour great newspapers : for these 
are cultivated gentlemen, who know perfectly well that railway cor- 
porations avoid accidents as ihcy avoid bankruptcy, and enforce a 
ceasclcssand enlightened vigilance to prevent them ; that railway 
conf))anies do not practise small economies, do not risk bankruptcy 
(for a single great accident, like thai at Keverc, may bankrupt, as 
that one actually bankrupted, an entire corporation) for the sake of 
a few dollars, yet. knowing this, persist in telling the public that 
raUwaya are careless of pubhc rights, and indiffcreni to human life. 
To be sure, these gentlemen do not second the religious press in 
advising (hat locomotive-engineers and East River pilots read their 
Dibles when on duly, — a h.ibit which would doubtless largely in- 
crease the perils of stcam-transporlalion ; but tliey often, as we shall 
sec, make suggestions quite as invaluable. 

On the evening of Tuesday. Dec, 20, 1 887. there 7vaj not a bloody 
and terrible disaster on the £lcvatcd Railroad in this city. A train 
packed with human beings was not precipitated into a narrow 
street below, crowded with men. women, and children ; horses, 
trucks, and vans. The wheels of a partkular train, upon ih.il oc- 
casion, left the track, but the prudence and skill of the builders of 
the elevated structure vindicated themselves : the jar never de- 
flected it an ainm, the stout sleepers held the train, and nobody was 
scratched. But no one, on reading the leaders printed in the daily 
newspapers of this city, would h.iVR supposed that a terrible calam- 
ity had been averted. Had that entire train, full of human beings, 
been precipitated upon these passing men and women, horses, 
trucks, and vans, the daily newspapers could not have censured the 
Manhattan Elevated Railway Company more emphaliciUy than 
tlicydid; or drawn for the occasion more vigorous and virtuous 
lessons of ihe greed of railway corporations, and of the woes of a 
long-suflcring public. While c^ery practical railway man in the 
country must have admired the perfect and almost automatic con- 
struction which saved so much waste of life .ind property on that 
occasion, not a newspaper commended the management, hut rather 
took an aildilionsl opportunity of vilifying railroads in general, and 
the Manhattan Railway Comfinny in particular. I did not read all 
the eloquent leaders with which the press improved the occasion of 
the non-occurrence of an appalling disaster on the New York Ele- 
vated Railroad; but I remember one, that, after feelingly dilating 
on the ghastly picture of gore and agony which was net presented 
on that occasion, exclaimed. — 



■' We inuxl re<)uireof those who undenake such responsibilities 
.absolute security, not a pretty tolerable degree of safety. It is not 
enough that accidents shall not be frequent ; they must be impos- 
sible. The system must be managed on the principle that there 
are no railroad accidents: that what arc called such are due to 
some species of neglect, which truly competent man^ement could 
and would have prevented " {Commercial Advertistr, Dec. 33, 
1887). If the gentleman who wrote those words will continue to 
walk iipri);litly and piously before men unto his life's end, will read 
his catechism .ind endeavor to refteci its precepts in his daily gait 
and conversation, he will doubtless eventually proceed to a vicinage 
beyond this fitful fever of life where accidents arc ' im|»ossible.' I 
doubt if he finds it upon this poor planet. But. although perfectly 
innocuous 10 those as clever as himself, is ii not manufacturing a 
dangerous public sentiment — and one as unpatriotic as it is dan- 
gerous — to constantly kindle and fan the impression, that, of all 
the necessary industries which civilitntion requires, the industry of 
maintaining a railway, or any thing that runs by steam, ts a greedy 
and despotic power, that lives by crushing not only the bones of 
passengers, but the civil libenies of the people? If it is, and if it is. 
wrong to do dangerous and unpatriotic deeds, then the gentlemen 
who write these feverish and furious leaders— unless they repent 
— will certainly never behold the land where no accidents happen. 
1 may add, perhaps, as germane to my text, that the newspapers 
all appear to agree, that, if nobody was killed the other evening at 
Franklin Street, it was not (he fault of the Manhattan Elevated 
Railway Com(wny, but a genuine "art of t'tod.' 

" In a recent number of Science" says \hc Evening Post. " Mr. 
Appleton Morgan has pubLi3he<l an article, entitled 'The Act of 
God .ind the R.iiKvay Company." in which he tries to palliate or even 
to deny the responsibility of the corporations foV most of the serious 
railroad accidents of the past year. We have of tale become quite 
accustomed to such pleas on behalf of the Anarchists ; but when 
the same line of argument is invoked in favor of a railway company, 
by a lawyer of Mr. Morgan's standing, it is a surprise, and by no 
means a welcome one." 1 myself do not see what I have to do 
with Ihc Anarchists, or the Anarchists with me. An Anarchist is 
one who intrudes upon the still unsettled problem of labor versus 
capital, and proposes solving it by eliminating the element of tabor. 
and aubaiiluljng cataclysm therefor. The idea of cataclysm may 
have suggested a railw.iy accident, otherwise the /'(Jj/'j correspond- 
ence of ideas does not impress me as important. Proceeding : the 
Post is astoni.shed that I should have given an account of the For- 
est Hill disaster at variance with the official report of (he .Massa- 
chusetts Board of Railway Commissioners who investigated it, say- 
ing, ■' We do not understand how it was possible for a writer of 
good standing to disregard these facts. Either he must have pre- 
sumed on the ignorance of his readers, or else he never look the 
(rouble to look into the matter itself. The latter us perhaps the 
more chariubte supposition. But it need hardly be said that for a 
writer in a scientific pert0dic.1l either excuse is equally weak," 
I5oubtlcss the Pott did not. at that writing, understand how any- 
body could prefer the report of experts lo the ofTmial reports of non- 
ex|ieris upon so complicated an a(T.iir .is a railw.iy accident. Hut 
it ought to have had some glimmering of an idea as to how such a 
preference was possible, a day or so later, when itself printed prom- 
inently, and witlioul comment, the following item : " Alter a num- 
ber of weeks spent in the investigation of the Chatsworth train- 
wreck, the Illinois Railroad and Warehouse Commission has sub- 
mitted to Governor Oylesby a report stating, that, in their opimon. 
the ' train would not have been destroyed if the bridge had not 
burned before the train reached it.'" Before so masteriyan analy- 
sis of the casuistry of proximate causes, no wonder the Evenij^ 
Post was speechless. The Illinois Commission found that the 
Chatsworth disaster would not have happened had the bridge fal- 
len befnrethc fated train reached it. Tlicir Massachusetts conlempp- 
rarics reported, that, had the bridge-inspector been discharged be- 
fore he reported the bridge safe, the fated train would never have 
attempted to run over il. 1 do not, upon the whole, see much to 
choose between them. As \ write, word comes that ibc Minne- 
sota Board of Railway Commissioners, .is if emulous lo compete in 
usefulness with its compeers of Illinois and Massachusetts, had 
decreed that no upper berths in Pullman sleeping-coaches must be- 
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maOe up until actually sold to passengers, which would oMige 
sleepy passengers either lo sit up during transit ihrmigh that iniel- 
ligenl commonweal I h. or else sleep with entire indifference to the 
dusky porter and the possible new-comer, and sundry joint opera* 
tions not. as most of us know, over-conducive to balmy and seduc- 
tive repose. 

What, then, we really require is not a new law. or a new custom, 
or a new statute, but an infallible foresight and judgment. Our 
newspaper leader-writers are not, unfortunately, the only gentlemen 
in the country who can prophesy things after they come lo pass. 
There arc plenty of gentlemen, equally competent in \hat regard. 
now employed upon the railway lines of this conlinenl. U. how- 
ever, a gentleman could be found with the much rarer gift of 
prophecy as lo thingii to come before they actually transpire. I im- 
agine that it would be difficult to name a salar>' he could not com- 
mand from a railway company. Indeed, neglect by a railway com- 
pany to secure theser\'icesof such advance pniphet ought certainly 
to \k such a oeyligcnce as would settle ihe company's liabilily 
entirely beyond all[K>ssible legal inference. There is nothing upon 
which newspaper comment is more familiar than the well-wom 
theme of the fallibility oF human testimony : even four inspired 
Evangelists, they tell us, could not agree U])on a given slate of 
(acts. They press this fallibility against railroad companies. Do 
they ever press it in their favor.' Thai the average newspaper 
should experience a difficulty in conceiving tliat every railway acci- 
dent was beyond the company's control does not amaze mc : but 1 
admit to some surprise at the following criticism upon my paper, in 
the RtxitrfiadGaselte. a mosi valuable and intelligent commentator, 
usually, upon railway affairs : vii.. " At Republic, he [myself] sa>-s 
the man scnl with a red light f.-iiied to carry it ; no mention is made 
of the fad that two men failed in their dut)' to send him. Con- 
cerning Forest Hill, Mr. Morgan makes the original assertion that 
no appliance in tlie company's ])ower to provide was lacking ; 
which, perhaps, must be admitted as true, as a comjietent bridge- 
■enginecr (which the comp-iny neglected to provide) could nol be 
called an ' appliance.' " So far from exploding, this appears to ine 
a much stronger putting of my point ihan i was equal to on the 
facts as they reached mc. According to the CasetU. the fault at 
Republic was not that the one red-light man did not go ,ihcad, but 
that two ollicials did not send him. So. not one human brain, hul 
two. failed todo their duty. If, as I argued, a corporation cannot 
control the deflcciinns of even one human br,iin. how can il control 
the df^flections. independent and coincident, of two? The fact that 
one man was absent-minded, I held to l>e beyond the power of a 
corporation to prevent. But ihe utterly unprecedented coincidence 
of two brains at the same moment, in the same spot, and under the 
same circumstances, forgetting their duty. — and that duty their 
identical duly to do identically the same thing, —does really seem 
to me to be about as nearly an absolute act of God as any case of 
which most citperts could conceive. And, again, supposing that 
the inspector of bridges of Ihc Boston and Providence Railroad 
vras incompetent : here, again, a human br.iin was .it fault. If it 
can be shown that ihe Boston and Providence Company knew him 
to be incompetent, or had discharged a competent hndge-inspector 
to deliberately install an incompetent one, that would have been an- 
other ntalier. But it docs nol so appear, neither does it appear that 
any bridge inspected by this particular bridge-engineer h,id previous- 
ly fallen. Speaking of this unfortunate bridge-engineer of the Bos- 
ton and Providence R.iilway Company, the Massachusetts Hoard 
of Railway Commissioners s.-%ys. "This man had been in the em- 
ployment of the corporation for a long series of years.his trade w.-is 
that of a machinist, he had not been educated .is a civil engineer, 
and the management had abundant reason to know that he was not 
<|uali6cd, and had had noopponunily to qualify himself. lo ilo the 
work assigned lo him with reference lo this bridge." Erga, had 
be been discharged prior to the accident, the accident would not 
have happened. Perhaps not. If a railway company could only 
foresee accidents, could know in advance just exactly when one of 
its bridges was going to collapse, doubtless it could avert ihc dis- 
aster by discharging the bridge-inspector, so that he could not rc- 
pon that bridge secure, so th-it no train would try to cross it (which 
would resemble, indeed, the intrepid mariner who warded off a 
cyclone by collaring the barometer and holding it upside down). 



But, seriously, should our railway companies cver>' now and then 
discharge their old. tried, and faithful employees — men " who had 
been in the employment of the corporation for a long series of 
years'* — lest th(>y should at some time or other in ihe future be- 
come unfoTiunatc, unfaithful, or careless ? Perhaps a man not 
" educated as a civil engineer " could not possibly, after having been 
" in the employment of the corporation for a long series of years." 
come to know as much about railway-bridges as tf in his youth he 
had spent a couple of years with a tutor, or in a polytechnic college. 
Docs not the Ruilr^yad Gauge's staleracni of the causes of the 
Forest Hill accident exactly carry out my own criticism; namely. 
tliat a human brain, irustcfl and unusually accurate, for once failed 
to do its work? Appleton Moruan. 

New Ynrlt, Jmi. n. 



The Pronnnciation of 'Arkansas.' 

J, Owen Dohskv's article in Science for Jan, tj, re-opening the 
question uf the pronunciation of 'Arkansas,' necessitates a few 
words in reply. 

1 fear that Mr. Dorscy fails to catch the spirit of my plea lor 
the local and historically correct pronunciation, when he dwdU 
upon the various vowel-sounds of a, and accuses me of pleading 
for 'consistency' in the pronunciation of this most inconsistent 
Anglo-,^merican language of ours. Such an .ict upon my pari 
would certainly be in opposition to my favorite hobby of observing 
and cullecting data upon the differentiation in orthography, pro- 
nunciation, and vocabular)'. under climatic and industrial condi- 
tions, of ihe English language in the United States. 

The broadening of a into avj, the Indian origin, and the euphony 
of the word to foreign cars, arc questions of ihe least import in the 
pronunciation of the word 'Arkansas;' for the first of these is 
probably French-Indian or a secondary cUmalic change visible in 
hundreds of other words, such as * Wabash,' ' Ouachita,' * Wau- 
kcsho," etc., and which neither Mr. Dorsey nor I. nor any one else. 
can stop, more than we ctiuld put a brake upon any other evolu* 
lionary biologic or linguistic process. The eiil effect that would 
follow the use of individual choice in the euphonious pronunciation 
of geographic tenns is self-evident ; and, since these Indians had no 
phonetic method of recording their tribal names, we must seek the 
approximately correct prnnumiatinn of the word ' Arkan5.is ' in ihu 
French language, in which it was first phonetically recorded. 
Surely, Mr. Dorsey cannot find there any aulhonly for ihc pranun- 
cLation of the final syllable ' saas,' or omission of the linal ;. 
Certainly none of the examples gpvcn by him would authorise this, 
nor any of the following historical methods of spelling the word. 
which Mr. Dorsey seems to have overlooked: Joliet (1672). 
' Kansa : ' Hennepin's map (Utrecht, 1697), * A Kansa ; ' Dumont de 
Monligny's map (1753), ' Arcan<;as ; ' Le Page du Pratz (1758), 
' Arcancas ; ' and many oiher later French writers, • Arkansas ; ' all 
of which, in good French, can only be pronounced ' ArkAnsA.' I 
think no further examples arc necessary to show that the original 
French pronunciation w.is much nearer '-sa' or '-saw' than 
• saas,' 

But this is only one. and the least, of the many reasons why tha 
local pronunciation should be preserved. The present territory of the 
State of Arkansas was first settled by a colony of Fivnchmen. sent 
out by the celebrated tinancter. John Law. about the year l/so. 
The)- settled in the country of the ' Arkansas ' 1 ndians at Arcansas 
Post, around which their descendants have lived until the present 
day. and which was Ihe nucleus of all the early Anglo-American 
migrations Into .Arkansas, and from whom they got their pronun- 
ciation of the French geographic nomenclature. These people still 
pronounce the word ' Arkinjrf ' and ' Arkanjira/.' They can sec 
neither logic nor reason in ' ArkaniadJ.' Nor are they to 'be 
bhimed that they memorialized the Legislature of the Slate 
through the Historical Society of Arkansas a few years since, when 
exasperated by the attempts of foreign euplionists to force llie 
'saas' pronunciation upon them, and to ridicule the only historical 
an<l phonetically correct pronunciation of the word, to set the mat- 
ter at rest by legaliiing the old pronunciation of the word, which 
was done by an almost unanimous resolution of the State Senate. 

Have the customs and rights of the millions of Anglo-American 
and French-Am^caD pioneers and descendants in this region no 
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voice in the matler ol the local nomenclature? Suppose that the>-. 
(or the sake of euphony, shniiU! say that 'Worcester* (Mass.) 
should be pronounced • Wor-ccs-ter.' or 'Tehiiacana' (Tex.) 
• Tee-bu-a-can-a.' or ' San Jose ' tCal.) • Saint Jo." etc. : they would 
be icrmed ridiculous. U Anglo-Americans should agree to ahan- 
don the original pronunciation of .ill the French and Spanish 
spelled (teographic terms of (he South-west. I would agree with 
Mr. Dorsey, " that, when the regular Indian pronunciaiion cannot 
be maintained. Eel us use on<' thai is eiij>honic English;" but as 
long as wc pronounce the final s}-llable of Che rollowing partial 
list of French-Aiiiprican denominatives 'a' or 'aw." atl of which 
had the same origin and l>elong to the sainc category- as ' Arkan- 
sas.' 1 shall oppose the siiigling-oui of the latter word for euphonic 
experimentation ; Attakapas, Tensas, Arkansas. Opeluusas, Qua- 
paw ' (Kapas). Chickasaw ' (Chickachas. Tchicachas). 

Now. let us drop the word ' Arkansas ' for the present, and take 
a look into the pronunciation of the geographic nomenclature nf the 
western United Stales, which had its origin in the romance-speak- 
ing people, and its mndihcntions by the Anglo-Saxon migranils, and 
lexicographers. Mr. Swinburne has given some fine illustrations 
erf this in liis able article ■ The Bucolic Dialect of ihe Flains,' in a 
recent number of Scrifitttr's Afa^utinf .■ but there some general 
Uws can be drawn from my observations in the Upper and Lower 
Mississippi valley, which I think arcworlhyof consitleratian. They 
are as follows: — 

(1) in the north-west, the Latin- Anicrican geographic names, or 
Indian names spelled in the Latin languages, are generally spelled 
correctly by Anglo-Americans, but often mispronounced. Ex- 
amples : ' Tcrre Haute," ' Detroit,' ' Versailles,' ' Kansas,' ' V'in- 
eennes," etc. 

(2) 1 .at in- American names nf the south-west, or Indian names 
spelled in Latin languages, arc often wrongly spelled by Anglo- 
Americans, but usually pronounced with approximate correctness. 
Hxamples: 'Bosque' (' B-istjue "), 'Turn Wall' (rare) ('Terre 
Noir*). 'Low Freight ' (* L'Eau Frais '), ■ Boggy' (■ Bogie.' proper 
name), 'Tcnsaw' ("Tensas), 'Prairie Dan-' (' Prairie d"Anc'l. 
'Arkansas.' 'Waco' ('Hueeo'), etc. 

It seems indeed paradoxical that the best educated and most 
literate population should have been least correct in the pronun- 
ciation : but when it is remembered that the Southern migrants 
procured their pronunciation by ilirccl contact with the French and 
Spanish speaking people, and that the Wcbsterian pronunciation 
was invented far from the scene, and in a day when modern lan- 
guages received little attention, and (he monopolizing classics pro- 
noanced even the motlicr Latin in the euphonious I'rtii, viJi, vici, 
method, il was nothing but naliir.il, th.it. " while Noah Webster in 
Connecticut was proposing single-handed to work over the English 
tongue so as to render it suitable to the wants of a self-complacent 
young nation." he should have (alien into the error of writing in the 
former editions of his valuable dictionary. " Arkansas, formerly 
pronounced and sometimes written ' Arkansaw.' '" 

It is gratifying lo note, that, with the increased facilities for travel 
of late years, these erroneous arbitrary pronunciations are wearing 
away, and thai Webster's latest edition gives the pronunciation 
' .Ar-kan-sa.' Rob't T. Hti.i.. 

U.S. Geol. Siiiv,, Jan. if. 

The Iroquois Beach.— A Chapter in the History of Lake 

Ontario. 

I SEND you (he following abstract of a paper read by mc 
before the Washington Philosophical Society, Jan. 7, 18S8. 

Of the high-level beaches about Lake Ontario, the most impor- 
tant is that to which the writec has given the name' Iroquois." after 
the Indian confederation who used portions of it as a trail. Frag- 
ments of this beach have long been known, but these were first 
correlated in New York by Mr. G. K. Gilbert, who discovered that 
the variatirms in its height were due to the differential elevation of 
ibeearlh's cnist. These investigations hare been carric<l .iroundthe 
Canailian side of the lake by the writer, whose studies upon the 
origin of the Great Lakes date back for a decade. He has also 
tollowed the bcich beyond theobserv.iiionsof Mr. Gilbert, in north- 

* The oU FrucIi method* vf ipcIliitK ihae wonli are kivcd in par«ii(hin0. Tfavjr 
■niaMaaotBoi wofdt irhar«ia the ontiugnphy hiu bean ftjcilfind, uxl thcpronunci- 
V&tm tntrftiunstcly cnAinMlaecl. 



eastern New York, across Ihe axis of maximum northern uplift, 
among the Latircnlian ridges. In the old sea-clifts in the region of 
Black River the author has found evidence of still older and greater 
dififerential elevation. At the head of the lake the height of the 
beach is 363 feet, south-east of the lake 441 (Gilbert), north-east, 
near Watertown, about 700. and at Trenton, C(ni., 657 (barometric) 
feet, above the sea. in place of 247 feet. — the elevation of the 
modem lake. It is usually located within a few miles of the modern 
shore. At ihc south-eastern margin this beach sweeps around anil 
includes Oncidii Lake. North and east of Belleville, the lake, at 
this epoch, coveretl a lar^e region, stretching in the Ottawa and 
down the St. Lawrence River. The maximum depth of the lake 
was 1.000 feet, in place of 738 feet, as at present ; and of the out- 
let. 800, in place of a maximum of 240. The characters of the 
beach are described, Upon the northern side it rests upon drift- 
hills, but these are otlcn replaced by more or less rocky shores upon 
the southern side. From Hantilton to Rochester, the eastward 
equivalent of the upward warping is three-fourths of a foot per 
mile, thence to Oneida f-ake only one-fifth of a foot, and beyond a 
tlownward movement is indicated. At the eastern end of the lake 
the uplift increases from three feet to about five feet per mile, in 
procet^tling northw.-ird. About the western end of the lake the 
northern equivalent of differential clei-ation ranges from 1.4 feel to 
three or four feet about Georgian B.iy, The foci ol elevation arc 
south-east of James (Hudson) Bay. During the Ironuois epoch 
the lake was less than 140 feet above tide, and m.-iy have been at 
sea-level. In either case the outlet of the lake would have been 
800 feet deep in places. There was no rock nor dirt barrier. I'n- 
lil further investigation shows the necessity, no other harrier will 
be assumed. In the Iroquois beach, rem aina of mammoths, elk, 
and beaver have been found, but no shells arc known. There arc 
lower beaches which are less perfectly developed, yet these show a 
decline of the warping forces. The Irotjuois beach is coincident 
with the level of the Mohawk valley. Ontario was united with the 
other Great Lakes at a common level (the altitude being much 
lower than at the present day). This common lake (until the 
separation of Ontario) is here named Lake Warren, in honor of 
Gen. G. K. Warren, whom the writer regards as the father of 
lacustrine geology in America. Lake Warren is posterior to the 
last great ice epoch, and Ontario somewhat younger. Although 
the Ontario basin was somewhat warped before Ihe Iroquois epoch. 
yet, so far. there is no evidence that the smaller basin formed an 
cirtier separate lake. 

In the study of the lakes the two great questions are, the origin 
of the valleys, and the cause of their closing into water-basins. As 
the valleys were shown long ago by the author to be preglacial, 
the second ({uestion is now being solved by the labors of Mr. Gil- 
bert and the writer. Much unpubliahctl infonnation h.is been 
collected, and very much more is needed. There is now a dawn of 
light upon the theory and origin of the Great Lakes of North 
America. J, W. SPENCER. 

Weather-Predictions. 

In addition to Mr. Clayton's letter on this subject in Science for 
Jan. 13, I would state that I have never objected to a fair interpre- 
tation of ' my rules * so called, which, however, were an ainplihca- 
tion of his own. Long before the predictions closed, I wrote him, 
suggesting that when one predicted " rain.' the other • threatening." 
and the weather was actually ' fair.' the prediction nearer the truth 
should have the more weight. It is easy to see that the intent of 
any rules could only he a fair comparison between predictions, As 
1 have already stated {Sfience. Dec. 30, p. 323), in two cases Mr. 
Cla}ton came nearer the actual weather, and in eight mine were 
the nearer. It w.is only after Mr. Clayton refused this proposition 
and any reference to a third person that 1 referred the matter to an 
imparti.il judge. 

I am very glad indeed to find Mr. Clayton insisting, that, when 
predictions are made according to a certain rule, they should be 
verified thereby. In the case before us 1 have gone over all of Mr. 
Clayton's predictions in the Ration Transcript, xc\^\ hnd, that, if 
he had modified them otherwise, they would have received the same 
verification by Upton's scheme as by mine, or, under the most Ub- 
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cral interpretation, the difference wuutd have been ooly two or thrte 
percent. 

I am very glad to know tbat Mr. Clayton verifies his predictions 
ut three elements byonly twoof them, and this gives us an interest- 
ing verification or the predictions given in my first letter. If we 
count ' rain ' =: .01 o/ an inch or more, and apply this to Mr. Clay- 
ton's predictions, (I), we shall find that they verify So per cent ; ap- 
plying to mine, {i). 96 per cent. But Mr. Clayton's predictions 
were not made to he verified by this rule, so we must fall back on 
his official figures, which are 85 per cent. 

If any thing has been brought out mast clearly by this discussion. 
it is the ahsoluteneed ol a thorough examin.ttion of ihc method of 
prediction in each case ; and if a comparison is to he instituted, it 
should only be .ifter .1 cireful formulation of a method which shall 
pvc a fair lest of the nearness of the prediction to the actual 
weather experienced, taking into account as far as possible the 
language used in each prediction. 1 know It to be a fact that a 
person may give the same prediction for a place in two different 
terms, and a seeming application of the same rules to both will give 
a difference of more than 35 per cent in the two verifications. 

H. A. Hazen. 

Wtuliiagtoa. D.C., Jan. bo. 

Children'* Development. 

Apropos of the letter of "G." on children's development, in 
^irt^Mf^ of Jan. 1 3. I was led to make the following contribution. 
When my little daughter was eighteen months old, I wrote down 
her vocabulary, as far as was possible, a number of days being 
spent in the process, so that it may be assumed that it is nearly 
complete, The total number of words is four hundred and sisiy- 
nine. divided as follows : — 



Cqibbmi nouoB. .,......,...,..,,..,,..., ....... 

Pn>per nouni fmoillir nametof pcnons). .....»•• 

AdKciivM (inclmiinf pnuouHand uiicks)- ^ 

VerU , 

Adrctba ......>>>. •.., ...... 

PrCpOtitioU ....•.>>■• ....,,,.,. ,m.i 

laceijniUou. ..■••..■<..■•< .■... ..■.>•.•[.•>•.■., 

Canjunctlom 



These were all words used by the child spontaneously, and in ap- 
proximately their correct signification. Only one part of a verb is 
counted, unless tlie verbal stems of the different parts arc distinct ; 
plurals are not separately counted : and words used both as nouns 
and verbs are counted only once. The percentages are not mate- 
rially different from those in the case cited by ' C,' but further con- 
tributions on this point seem desirable. J. L. H. 

Louisville, Kf., Jan. tit 

Sections of Foislls. 

Mr. Fokrste, in No, 358 o( Sct'i^Hce, quotes from letters from 
Professor Prestwich and Dr. GcJkic in regard to sections of Bryosea. 
In referring to these authors in No. 250 of Scttnee, 1 did so simply 
to call attention to whai they say in regard to rock-sections in gen- 
eral, not Bryoioa in panicuiar. It is not worth while to say more 
upnn this point. In regard to my reference to Dr. Nicholson's 
work, 1 never inferred " that Professor Nicholson docs not be- 
lieve in the use of these microscopic sections," but that he 
slated in numerous places in both his volumes on fossil corals 
that in many cases it is not possible to separate species on internal 
structure, so recourse is had to external features : and from this 
fact t contend that the internal structure of these organisms is not 
sufficient to separate species. The old school, if it may be so called, 
as opposed to the new. believe that internal characters are often 
misleading, and that external features may more safely be fol- 
lowed. Joseph K. Jamb!;. 

MiMui VniTvniijr, OKfanl, O., Juu %^ 



The loflaeoce of Forests upon RainCall and Climate. 

In closing his v.iluable .ind interesting article In your paper of 
Jan- 6. entitled ' Do Forests influence Rainfall?' .Mr. Henry Gan- 
nett says. "With these results in view, it seems idle to discuss 
further the influence of forests upon rainfall from the economic 
point of view, as it is evidently too slight to be of the least practical 
importance." 

Aside fron^ the beneficial influence of forests in the retention and 
saving of the water which fall.'*. m.iy it not he that there is an effect 
of the forest upon climatic extremes of heat and cold ? This is well 
shown, I think, by the experience of western Michigan. During 
the early years of the settlement of the country, before the forests 
were destroyed, all the delicate fruits of temperate climates were 
successfully grown. 

Since the forests are nearly gone, the tender varieties of peaches 
can no longer he raised, except in a few favored localities, on ac>- 
count of extreme winter cold ; and the heat of our summers has 
been of late years as extreme as the cold of our winters. 

H. D. Post. 

HoUud. Mlch..jMi.s. 
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Is there a Venomous Lizard ? 

In connection with the inquiry in Scieiue of Jan. 13. as to 
existence of a poisonous lijiard {Heloderma), my own observations 
would corroborate the negative answer of your correspandrni. I 
have had in my laboratory for fi« years a living specimen of the 
Gda monster (^Htlodtrma suspectum), and during a portion of this 
time two specimens, both in healthy vigorous condition. In No- 1 
vember, 1883, 1 presented a communication to the Kansas Acad- S 
emy of Science, maintaining that this species is not venomous. I ™ 
have repeatedly placed young kittens in the same cage with these 
reptiles, and have allowed them to remain together for a week at a 
time. During these times the kittens were frequently bitten fero- 
ciously by the lizards, but with no worse result than the temporary ^ 
swelling of the p.irt bitten from the mechanical effect of the power- fl 
ful pressure. This was at first surprising to me, as intclUgent ^ 
miners in New Mexico had often informed me that the mere breath 
of this litard was fatal to man. K. H. Snow. 

Lawrence, ICaD.,Jan.i$. 



Queries. 

24. Silver Doi,l,\r ik a Potato. — Is there any likelihood 
of the truth of the following story found in a recent New York 
paper P On Friday last a young woman was engaged in boiling 
some potatoes. She tested nearly all of the Irish apples, and 
found that they had been cooked to the proper consistency save 
one. This particular 'spud ' remained .is hard as adamant, and, 
although she allowed it to boil for fifteen minutes longer than the 
others, it showed no signs ol yielding. At last she succeeded in 
splitting the vegetable open, and in the centre she found a silver 
dollar with the dale of l88(5. The heart of the ' spud ' was colored 
a blackish brown, but the outside presented a normal appearance 
The silver dollar was black as ink. 
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22. Wa5P-Sti.vgs. — Bumble-bees and honey-bees, as well as 
wasps, may be safely taken in the hand while holding the breath, 
provided the experimenter will catch only males, which are easily 
recogniud by their long antennx and their f.ice-colors. Have 
your crorrespondents been sure that they captured female wasps, 
which alone have stings? In the 'autumn the males are most 
plentiful, and in that season one may easily show an astonished 
companion how safely a wasp can be h.indled while holding one's 
breath, and afterwards while breathing also ; but in doing this, I 
always take care to catch the right kind of wasp first. My faith 
in the supposed safeguard has never been sufficient to try the ex- 
periment intentionally with female AcuUala. Will not Mr. S.afford 
make the test in the spring, and report his results once more? He 
will llicn doubtless agree with Lt'ft. that the most important thing 
in holding n wasp is how to let go, W. M. D. 

Cwnbridfc, Man., Jan. >o. 
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liOOK-NOTES. 

— The J.inuary number of ihc QutirUrly 
mmnl of Efonomics, now in ihc press, con- 
tains imponant articles by Prcs. F. A. Walker 
on the Eleventh Census ; Prof. Arthur T. 
Hadley on the operations of the interstate 
Commerce Cocii miss ion : and Sidney Wcbh, 
lecturer in the Cily of Lonrlon College, on the 
rale of interest. There arc also minor ani- 
clcs by Professor Marshall of Cambridge Uni- 
versity. England. I-'. B. Hawley, F. W. T;ius- 
»ig. and others^ a letter from a Russian uni- 
versity tin [he economic literature of Russia; 
and a reprint of a curious pamphlet on the 
London gnlrLsmith-bankers of the seventeeiUh 

L<cntury. 

K — The question whether Uic wheat of Man- 
Ktoba can be transported through Hudson 
Bay direct tu Liver|>ool is of serious moment 
to this country as well as 10 Canada. On 
this subject, in The American Magazine for 
Februarj-, J. Macdotiald Oxlej' wilt throw 
■whatever light recent exploring expeditions 
can afford, aided by illustrations and details 
-of existence in a region where mcrcuiy (reeies 
solid. 

— The January Wide Awake Is the New 
Year's issue, a fine holiday number, delight- 
fully pictorial, giving ,-is it does a dozen of 
the beautiful pencil- pictures of child-life by 
the English pencil-artist War^V!ck Brookes. 
together with an autograph letter of Mr. GIad> 
stone's. 

— The Andm'tT ^«;'/«y enters on its ninth 
volume with a very strong and effective num- 
ber. As Ufiu^. it combines discussion of dis- 
tinctively theological subjects with studies of 
social and literary topics. Mr. Pcitcngill of 
Portland, Orc^. under the title. ' The Mistake 
of Prohibition.' presents the objection to pro- 
hibition. \hs.\ it violates " some of the essen- 
tial conditions of efficient government under 
our popular system." Professor Tucker of 
Andover argues ihal the power " which is 
cultivating the making of drunkards as an 
organized industry" sliould becontroljed, and 
this can only he efTectiially done through ' pro- 
hibition.' Professor Andrews, reviewing Sir 
Henry Maine's argument as to the 'Prospects 
of Popular Government.' presents with a clear 
Ataiement of this author's position a mass 
of facts from political history corrective of his 
despondent conclusions. An e<litoria.I on ' the- 
ological jtcssimism ' is in the same line with 
Professor Andrews's reasoning. 

— At the Lyceum Theatre, New York, 
Manager Frohman is still presenting the ad- 
mirable society-comedy of 'The Wife." The 
Afail ami Express of New York says, " It is 
the best new play produced in New York this 
season and the best Ainericaii play ever pre- 
sented." Manager Frohtnan regards it as 
the best dramatic effort of his life. 

— In the .tnicle on volcanoes in Scribner's 
Afagasine for February there will appear a 
translation, by Prof. J. Ci. Croswell. of the 
famous letters of the younger Pliny to Taci- 
tus, describing the great eruption of Vesuvius 
in 63 .\.\i. It is believed that this is the 
best translation of these letter* which has yet 
appeared. 



—The critical edition of Goethe's works, 
issued under the auspices of the Grand 
Duchess of Saxony, and based on documents 
not .ivail.il)le before the opening "of the 
Goeihc Archives at Weimar, has begun to 
app<!!ar. ft is publisJied by Hermann Boh- 
lan, Weimar. 



Calendar of Societies. 



Biological Shitty, WathingtM. 

/an. t\, Eltftfon of Osiers. — President, Mr. 
H. Dall : vkc-prc»i<lcnt». Dr. C. HartMcr- 
riaiii, Mr. Richard Kalhbiin, Prof. C. V. Riley. 
Prof. L. F. Wifd ; secreiories. Mr. J. B. 
SmUh and Mr. F. A. Lucas: treasurer. Mr. 
K. H, Knowlion : addiisooal members of coun- 
cil, Dr. T. H. Bean. Prof. O. T. M«on, Prof. 
K. E. C. Slcams. Mr. F. W. True, and Dr. 
George Vn«ey. 

PhilatifhUiit SoeiHy, iVajkin/^t^n. 

Jan. 21. —Bailey Willis, Determination of 
F«uU Hades ; Rob«n T. Hill. The Neozoic For- 
mations in Arkansas: Kotnyn Hitchcock. Note* 
on Eclipse Phoiogmphv Id Japan ; G. K. Gil- 
bert. The Flat Kock Channel. 

JaH. as. — A. S. Christie. What is ■ Qnarter- 
nion ? 

T&rrey BotamUal Oiii. Ntxu York. 

Jan. 10, EUftion 0/ Officers, — President. Dr. 

J. S. Newbeiry ; treasurer, J. F. Poggenbu^ ; 
reeonliiig Kc-fctary. .\rlhiir Hollitrk ; corrc- 
spnnding secretary, Miss H. C. Ciskin ; cura* 
liir. Miv< M. O. Steele; librarian. Dr. N. L. 
Briilon : editor, Mn. N. L. Brillon ; associate 
editors. Mi» E. L. Gregory. Jat. Schrenk. C.H. 
Kain. Dr. H. H. Rusby, Arthur Holtick. 

Byton D. Halitcad, Trigger-Haira of the 
Ttiisllc-Flawcr(C'niViM' a/tiin'mur); N. L. Brit- 
ton, \oiei on a Colleciion of Plant* ma<le hv 
Mr. W. S. Kusby in ihr lilack Hills; K. E. 
Stems, Notes on Calyeantkus. 

Neta BHgiand MeteamUgical Soetety. 

/an. 17. — Desmond FiliGeraltl, Exhibition 
some Tlicrmonieiets made liy Bawtlir of 
Paris: A. Laurence Rotch, Exhibition of a 
New Clotid-Mirror, «l»o a New Aspiralion 
Tbctmometcr ; W- M, Davis, Ilann's Mcteor(>. 
loj{ical At) at. 

Soj/om Societr of Natural HUtery. 

Dtf. tS. — K. Mlyabe, Recent Obitetvaiiont 
in Keganl to the Germination of Seeds under 
Water : W. Sinrgis. The Abiorpiion nf Dilute 
Coloring Solutions by Germinating I'lanla ; 
F. ft. Newell, The Fowila of ihe Niagara 
Gioup from Northern Indiana. 

Kitgiiufri' Club, St. t^ouii. 

Jan. 4. — Charle* H. Ledlie, Comtructton of 
Dam and Reservoir at Athena, Ga. ; Professor 
Nipher, The Voli, the Ohm. the Atnpere, — 
Wiiat arc They ? 
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SCENGE CLUBBING BATES. 



10^ DISCOUNT. 

We will jillnw Ihc Bbo^v diMeunt to 
any iut>»cri'b«r (0 ^titmt. TAt Stvi'i 
Crtiii, or /"**■ PnuUr. who will »eiM) 
uft an urdei (or [rariodicals cice«iUnj 
Sio. 



Aflicfican Aciicullnrin 

AmcrJcan Aoat^t 

American Architect anil BuiMina 
New*. 

Imperial etliiioo ••.••••• 

(^Uiine " 

KFKt'l'r " 
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at Wakbiuuiou tvr nil lUi wirrk uT itiuuulluit xvi^-'l- 
ini*[i» bf tt)flOcv«inia>«tit ArvAtiilti Aii<l n<'i>tLruiiniE 
BuU<llnc«, by Ui« Pullmui 1'iiIh--p i.'iir t <>., .Muou X 
Ilunllii Urn&ii Kuil I'luiu Co.. luid tiribotuaiMlaof 
flrM^liuw niMuutHcturvrH uiil nioctuuilca Uiroucbtnit 
tb« nfirlil. (Ar nil klUflH of nuo work. l*miionniT<w1 
ffTBONGKST AIIIIICSIVKKN'IWN. *>ld In tin onn* 
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The Travelers Insurance Company 

ol Hatifonl.Cona-.arKtMitcd tB&4.iuiict both t,i/f 
PMein and ArHdtmt PvNtin. Ontr lan» aocidMit 
c«wpaay ID Amcnen. Only 9s a jrear lo profeuiMial 
■nil tMniocw n«n for vMh li.eoo iawnuica. wiib Is 
wtvkir itMlainiutr. Ha> paid pnltcr-hoMen ncaHy 
(•■.tnofooa. All polide non-torfciubl*. All chua 
paid, without ducounl, uid im<ft«di«t«l]r ap i«c«i)H of 
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KrMBAU'S SATIN STRAIGHT 
CUT CIGARETTES, 

I*c<}|ilc ti( refined iK».ie who 
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STKAICIIT CUT. put up 
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IO«. 3US. 50>. and toos. 
H FIRST PRIZE MEDALS. 

^VM. S. KIMBALL & CO. 
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64 Federal Street, Boston. 

Maniifac(u(er»y[ Fine Book Papers for let- 
icf press and cut priming. The Aitcntion of 
ptiblisliers and piinieni »» culled to our Ivory 
rinisb (no glovsi rapcr. A boon 10 siudious 
men. reflecting no datzling glare injuTiou& to ihe 
eye*, .\pprowed ami tiscd by ihe best ed«c«. 
Uonal pauijihers in Ihe cotuurjr. 



QUSTAV E. STECHERT, 

828 BroadiTB;, 2f«w Tork. 

Imf>0fter */ Scitntifii Bocki and J*m'adumX 

Bnmchee : LoiiHu^, HuspitaJ .Str. Ifl ; l» 
doD. £6 King William Str.. Stnad. 
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RICHTER'S INORGANIC CHEMISTRY. 

Third American from the Fifth German Edition. 



WITH 89 ILLU8. AND A CO 






PLATE OF SPECTRA. 12mo. QLOTH. $2.00. 
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A Texi-book for Students. 

UcHTER, University of Itreslaii. Aiuhorijted i ..,ij-.-.ii. 

(y EiiGAK F. Smith, m.a., pud. Prof, of Chemi-i 

''iitt-nbcrg College, Springfield, Ohio, formerly in 
Laboratories of the University of Pcnnssylvania and 
Muhlenberg College. Mem. Cliom Societies of Berlin 

\d Paris, Acad. Nat. Sci., Philadelphia, etc. 

Ib nuMt of the ck«fnicftl lexi.book* cf the pivacrii day, one oi the KtrikinB fejttnre* 

i dUBcuhln wllh which t«achcn lui*« lo conltnd U llic MparaM prvsentairan ot 

: tttttint* add (act* cil the •cieiir«. Id ihii work, which h** been rcceivrd »ith 

ch livartr wvkvnu, theoriF and la<:l ar* bniOKhl close (oicelher. and tlivir in(iiiut« 

efauinn dnrlv ihawn. Frnmcjircful obicrvxionofcxpcrimmiit und iheif retiili*, 

-ttudrat ia kd loBcciTTccI undcnlaodins of th« ialcr«*(inB ptiociplc* 'jf cKcmitU)-. 

: (Incriiiunni of the vitioui tttorcanic aufcitanrci art Full, and embody the rcvilK 

fof tl>e UtfU ili»£n>«tlev TH« periodk ij-itun of MuMiitUtjar)' and LiOfli** MKVaw 

bDUiiui«* .ui imporUBt (tatura of th* (took. Tb* iherrDo-chcniieal phaiiomatiB ol 

tke turiotit jjiDupa ul ckmeiiU Blaoreccivs prapc- CMmiJeiatioa, both ill thcji rclatrun 

I cticnic*! oAiiiiy and dkr law of penodiciljr. 



'"*/., 



'. i/ Cktminry. .»«rf r. A CtmlM. Jr.. Ai/l Prt/. */ 

avc riainin«d wlih nmch care the ' Inor|[»nleCheniiiil»y ' ef Prof. Vieior 

'fi .'lor. tvcenily iraii>Iiitnl hj [>r. B. r.Smiih, Bolh rh«oT«iical and |[Ciien>l 

. 'nii>.iry arcir«aied in Mch> d«ar andcomprthantjvc aiaancr itiai It ha* b*<adM 

□TIC of the leading tcil-booki iot a tinivcnily c«ur>e in Gcrauiay. We arc indebted 

(n Dr. Smith f«r hla innUaiCoa of thit m;cllciit woifc, whidi tumj blip u> (acaitaia 

thcitHdyof cbemiilry to ihi* country." 

J^»m l\t/. a. StatmaH. y»U CfiUit. jVnw H*rtm^ C»mm.—'^ Ii U decidadly a 
ffloA book, and io aonto retpacls ibt b«*l maoual we ha*«." 

Fr*m Prt/. E. P. f/arrit, Amtrrtl (W/if/r. Amiiml. MaM. 

" 1 liaiv beta acitoaiiilei.'l wilh the oriciiul, both Inargnaic am] Oftanic. since ilieir 
lirti pu!-liraiion. anri havt ever tiace tcgardcd iheoi both a,» Ihc beat books p(ibluh«d 
i n't hate depannent*.'* 

Richlfi't Inoreinic Cheinittfy b nconunoMded ai Yale College. New fU*eB. CAno. ; 
Rennuclaer Pi^lyicchnii: ]<i*tiluie, Troy. N, V^ Un'i'Triily wl PeimiylTaiiia, Phila- 
delphia: Swanhmora CollcKe, ncv Philadelphia; Wiscuniin Slate Uaivcnily, MmIi. 
Mio', Trinity Ciillcse, Hartford, Cowa.^ Jobm llapkiiM Uiiiv«t«iiy, Hiliimarv, ate. 
etc aiid many other tchMli and catte^c*. 



CHEMISTRY OF THE CARBON COMPOUNDS, or. Organic Chemistry. 

A coinptcie Text-buok an^ Laboratory Guide for Students. From the Fourth German Edition. By same author 
Ktid translators Illustrated. Cloth, $^.00. 

P. BLAKISTON, SON & CO., Publishers, 

I0I2 Walnut Street, Philadelphia. 
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A SrilUani New Nm'tl hy the author of 
" The Story 0/ ilfargarei Kent." 

QUEEN MONEY. 

I vol. t2nio. . ^i.^o 

"Thi« u Ikf itrvngrjl itfry ikttt I Ail itttti^v lirti T*' 
Md. ll UcaiCDiJADy B novel n| chanctef-painlinx. ni>ire 
e»eli ihan " Mu];atvt Kent ' of ' Iwnii anil IJ«mtlii««.' 

II JB vuperior tu either nl the>«, bccauM of iu i[f«.ittr 
uaity ol pint, and ihc develcipnienj uC cK&raclcr and of 
litDMion. [1 it nu-ulaed 19 iKc end u( ih« doty, li 
h*» ihv dement ot cnmedr* to ■ban, ihe menu of 
'Queen Honey' ar« verr urcoi. . . . Intofxuliag 
And fAliublc anij rcmirkatily ttuo In life. ll i> a book !■> 
b« oMoicd. lotie ihiiriihlatiuni, lol>« tallwd bImui." 

The beit critbc* who hiv* mmI ihjk fonheorainK novel 
efalt ii cmn ■bfiir« " M^nCTBt Kent," ibai troaiSeriiilljr 

■ UUCHfullton'. 

Ii i» a siiidy ot New-Yorii sociery j aad kSoMndc in 
thnllinic iiluBliona and powerful chimctetiialton*. 

LOOKING BACKWARD ; iOOo-iSS?- 

By Edward Ukllamv. auiltor o{ "Miss 

Ludiiigton's Sister," •■ Dr. Heidcnhnff's 

Process," etc., etc, t vol. tamo. $1,50 

''The pn^ent and (rawing t«cai>l (<>c tiipemaiu''Al 

^l^vncs aattv the vay fur jtitl >tir:h narriilitck ds lhii% 

The Duchce* Einll'e' ead 'She' ars not inor* 

■trKO(cthBn thiamtorr. 

UNDER THE SOUTHERN CROSS. 

Ity MaIL'RIN M. UallOL*. aullior uf " Due 

Nonh." •• Edge-Tools of S[)ccch," " Genius 

in Sunshine ai>(] Shadow." etc. i vol. 

lamo. %^'\^ 

Th* tixhlk and CKp«ri«nce« oi a fiMniev, In iSgj la 
AutCnlia, Ta(in;iniii, Sanioa, Npw £>aland. and oltier 
South -Sh wUriiU, 

" ' Dtic Wr>i,' ' Due Nnrfh,' * Due South,' arc aniiiDjt 

the ra(v*i li<u »l Ifrviu travel m wlikh (he umiavellcd 
public ha> Bcccm, 1 1 hu BrTcr been our lot 10 Itnow an- 
(Mher author lointvel and write wtili ibeuMe Mutivtand 
in the laine *piril that chir.uterije the<« Kolumet, lli» 
Isleil intvclt MTc boco in the Ulandc of the Pacific. He 
receiv^t IVlpjoalOD.* of pl^cc* jrid pC'jppiei (»o vivi-dly that 
when he «pe«lu or write* of ihcni he eive* one ih« im- 
pKtaion he received." — ^mriat *•/ E4<t(»ti«m. 

TRINITY CHURCH, BOSTON, MASS. 

MONO(iRAPHS I)F AMERICAN ARCHl- 
TFXTfKfe, No, V, 

\ Portfolio, giving 22 Gelatine Views and I 
Hi-linchromc, 13x16 inches, of this cele- 
brated church. . $10.00 

INDEX OF ILLUSTRATIONS. 

In the American Architect .ind Uuilding 
News. 1876-85, I vol. 8vo. %i.qo 

AcarduILjr nude lopic^l indrx to the (hi>UNuhi)k of fiiL<-- 
TuIl-pMe rauiulllhoiintpliK and uiliei i[l(iutaii< " 
priatM in '' Thr Ainericui Archiilcct '* (or the pa-l ' 
ycai», wilh the aichilculi ami cMtiuf ih« buildinK* i""- 
mini. Tlieie inctudg ^kculio, Elchiius, General 
Vlowi; Tawrr* and i>uli«*; Moniiin<nE«, Slaiuet. and 
Tomb* ; Iniriirif» ami Kumilure ; Kntrance* and (Jjle 

way*; Rduciiinnal, Mcicantile, and Pubiic BiiildlitK* i 
t^hnirhct and l'arlih>balldinxi; IIWYllinci, Cliih- 
Iloinc« ; Thcat*r«, citable*, and Farm-Buildidjiti ; llvlcb. 
Muaeutw, Ljbnrict, aad Toim-KalU. 

ik*frltf, ty Ihr pHthikm. 

TICKNOR & CO., BOSTON. 




LITHOLOGICAL 

OR LAPIDARY 

LATIIKS. 

ALSO OUTFITS COWPLETE 
of Foot Power Kachin^y for 
Iha actual bmineu cf Uio 
i»orkih»p «ood or motal 
wordwfc Catalff-tt Fm. 

W. F. ft JOHN 

BARNES CO., 
No. 638 Ruby St., 
Rockfoid. III. 



QEHMAN SIMPLIFIED. 
SPANISH SIMPLIFIED. 

i h>- (nil i.ini: i» ill I." i.iiind eniineiiili iiiactiul li>r 
»elf-in9lru.:li'^ii ; (t.) G<rni»n ^imfiliAed— Complete in 
11 iiiiinbrn <w.ih krr*>ti.po. {> ) Spanuh Simptified— 
'ran ■•■ 1" M uumbefi <with kcya) 10 cts. each ; No. j 
hiMT ready -. a new nuKbet nn the Am Ol every nioalh : 
Told by all buokaclkn. Seot. uoatpaid, on reixipt 0/ 
moc. by Prof. A. KneflMcb. 140 NaMUi St., New York. 



^ pfTONLY EEHUIHEj ) iJ 

LlilMIU^JLUC, 

UNEQUALLED for CEMENTING, 

•"■rd, (lus. oaiB*. |Hp*r, IhiM', *'. ^i-T.:-! J 

JSsIaCenient Coi ,^.Io.w.*5^'>.mV. ^^ 

Tta«a«c1iMa nro u*vd hi th<' STiililf-toim lLi-rl:ii:<- 
U WaablagWn for lUI Ita work I'l [;i..iiiiilii^ h|im-l- 
■leua — by lb* OovorunnMU Ar^.-nau nii-1 JMj.nrt- 
tii«ii( BullJiuiri'. Ijy tlir Pullmau i'nliKe Or C<.>., 
Huon X HuniUii tlric&u luid PI«uo V'u., Niirl liy 
Biuuiwtiiiln r>t nixi-i'lfuui mMiulMrturttrfl and ni^'bAD- 
Lm througliou I, itiw woit't'l, fur all ktuds u( Dub WviIu 
PruMOUiK-wd STIIo\iili.sT aHHI-IvIVk KNOWN. 
Kntd 111 tin •■nil* (i~ir' rnri^rmlili^ nml Ainntoiirv, Mid 
III Ixilllpa for tariill)' "n^o. Tit" U'i«l '[UAiitlty oold. 
bi(IWL-i>» .Imi., !fW\ niid .Inn., I»A'i, In nil part* of thw 
witrlil mil oil II [(111 in ov^r .lj hii.i.ii)'' lintrTLKfi. IJ<t 
sure Bud K«l UiQ 'irnuine Lel'nKc'o iriBdo vnlv by 

KirSHIA CMNKNT \'V. 



"The Traveitrs Insurance Company 

of II.itttord,Cono.,o<Y>niied ifSA4,iiaun boib Li/r 
P*ikh» and Ac€i4rml Potkiti. Only larve accident 
coo>pa«v >n Ameno. Only %s a year 10 profeuionat 
and butiiiCM men (or each I1.000 inkurMOCC, with |; 
weekly indaninlty. Ha* pmtd pollcy-hcldnB ocurty 
|ll.oao,ooo. All poUclei uon .forfeitable. All clutau 
paid, vilhout ducaiint, and imined lately on receipt uf 
iBiiifactory pr&o(. 



KIMSAU'S SATIN STRAIGHT 
CUT CIGARETTES. 

Penile of rchne<l lastc who 
dc«ire exceptionally fine cigai* 
el ten should uxe r>iily ijtir 
STRAIGHT CUT. pui tip 
in ft«Un |>a(;ket» aud buxei, uf 
I04, so^, ;cKi, itnti ioo«. 
M FIRST PRIZE MEDALS. 

VP-M. S. KIMBALL cV CO. 








ANTriO'2:' 



t 



1 



MARVELOUS 

MEMORY 

DISCOVERY. 

M'hnlly nnltke urtlflclal ■yiieni*. 
Any IxKih IvHrueil !■> uav rvndluB. 

Rcci>niiiirinlril liy Mahu Twaix, RiCHxHti rKocron. 
the Scicnliit; Hen. W. W. Astok; JitiAll P. Rk.VJa. 

uin; Dr. MihOR, Ac. CIbu o( t(>o Columbia L.aw Mud> 
entt ; twro c:la»ei of •no each M Vale ; 400 >l tIniTcrdty 
of Penn-. Phila.. 4<n at Woltnley Collcc* ; 350 Oberiin 
College, and three larfFdanei at Chatitauqua Untveniiy, 
*C, Prini>ectu* rdsr lacR fnim, 

PKOF. LOISETTE, 037 \"\\\\ Av>., New Vork. 
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< .n al''*l i[Liiij» ' Ml ril « 



I r of. 



rn, .1. \ I H » _n iir ihi.i 1,, ,-. t 

luk n>(I.-n f'lr oiir tTklinut'-il 

1i.«« ■111] I'tiCTpra, auit wv iro 

atH-autifoil (liilO Hand or .Moit 

.^^.^__^^ I^Ml■(:hlnaTl'ay^t. IHnm-r ^l'!. 

OoldlMTi.i >!..-■ I'aan Tollcl^t. Walrb. Itnu* l.aiup. 

or iVr-l»<Fr'K Dii-iionBry. For full naitlcnianiKiiiniM 

„ Tilt: 4)KK.iT tMKRir .tK TEA rn.. 

p. 4'. lloi ■»». It and a Vaaey Bt.lJsw V«r«. 



SCOTT'S 

EMULSION 

OF PURE COD LIVER OIL 

AH5 HYPOPHOSPHITES 

Almost as Palatabl e as Milk. 

fiiMaXntng the ttlinvtafhifj pmjtrrllrm of lh« 
NffimjiltttMiitiUrv rriiiililurit trilh Ihr Fnltnttng 
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The commissioners uf public schools of Baltimore. Md., 
have taken the initiative in the tniroduction into the public schools 
o( thai city of a series of reforms which, if adopted, will be of great 
benefit to the pupils. This action is the more noteworthy from hav- 
ing originated in the school board, ihe projMJsilJon coming from its 
committee on health, and not being forced upon it by the board of 
health or public opinion. It is greatly to be hoped that the maj^or 
and common council of the city will give the necessary power and 
money to carry these resolutions into effect. After a preamble to 
the eflect that sanitarians and teachers have proven that children 
attending school arc frequently subjected to influences prcjudiciaJ 
to health, which often leave their effects upon the constitution, for 
life, and thai it has been demonstrated, that, by expert sanitary 
super\ision of schoolhouses and oE the pupils themselves, many of 
these injurious tnl^ucnces can be mitigated and removed, the res- 
olutions are, that the mayor and city council be requested to 
authorize the commissioners of public schools to appoint an officer, 
who shall be a physician and espert in sanitary science, to he knotvn 
as the sanitary superintendent of public schools, whose duty shall 
be. tst. to carefully examine all plans submitted for the construc- 
tioQ of new schoolhouscs, and sugg-eai such moditications as may 
be necessary from a sanitary point of view; 2d. to advise with Ihe 
commissioners with reference to necessary alterations in school- 
buildings to improve their hygienic condition; 3d, to examine all 
tcit-'books before adoption, in order that type, printing, or paper 
iojuiious to the eyesight of pupils may be avoiiled in selecting such 
books; 4'h. to satisfy himself, by personal examination if neces- 
sary, that all pupils admitted to the schools have been properly 
vaccinated or arc otherwise protected against small-pox; Sth, to 
take such other measures, in conjunction with the health com- 
missioner of the city, as may be necessary to prevent the spread of 
contagious diseases in, or through the medium of, the public 
schools; 6th. to esaniine annually the eyesight of all children at- 
tending llie public schools, and keep an accurate record of such 
examinations: 7lh. to report annually, or as often as may be re> 
qtdred by the commissioners, upon the sanitary condition of the 
schools, and of the jiupits attending them, and to advise the com- 
missioners upon sanitary questions connected with schools when- 
ever required ; Sth, to give instruction, by lectures or otherwise, to 
the teachers in the schools upon the elementary principles of school 



hygiene. 



AssistantChari.es a. Schott. assistant in charge of the com- 
puting division of the Coast and Geodetic Survey, has addressed a 
letter lo the superintendent of that bureau which states that the dis- 
covery of records of the magnetic declination, A.D. 1714, off Ihe 
coast of Mexico, by Assistant G. Davidson, and transmitted by him 
lo this office. Dec. 7, 1887. proved to be a matter of much impor- 
tance by greatly increasing ourknowledge of thesccularvariationof 
the declination. By means of these observations we are able to 
improve materially the expressions for San Bias and Magdalcna 
Bay. to add the new station Cape San Lucas, and to make their 
influence felt as far north as San Diego and Santa Barbara. It is 
the range which is grt^atly improved ; besides, the epoch of maxi- 
mum declination is shifted in the right direction. .Apart from the 
fact thai a region of west declination is here for tlvc first, time obscr- 
vationally indicated on the Pacific coast, the power of the ncwlyre- 
covered declinations is due to the circumsUnce, that, as far as 



known, they cover a time when the needle was in or near a phase 
the opposite of the present one. For want of early observations, 
these previously collected for San Diego and Santa Barbara. Cal., 
were extremely difficult lo handle ; and, while it was not an easy 
matter lo establish new expressions for these stations, their correct- 
ness, or rather applicability over the whole period of time the obser- 
vations cover, is quite re-assuring. He points out the desirability 
of new observations (eitiier using funds yet available before July 
next, or providing funds to be used after that date) at San Diego, 
Santa Barbara, and Monterey, and states that these sUtions have 
received no .ittention for seven years. These observations arc de- 
ntandcd to give greater precision to Ihe computed variations on our 
charts. 

ASA CRAY. 

Prof. Asa Grkv died at his home in the Botanic Gardens. 
Cambridge. Mass., on MoTiday evening, Jan, 30. He had been un- 
conscious since last Thursday, and helpless for more than a month. 

Dr. Gray was born at Paris. N.Y.. Nov. i&. 1810, He look the 
degree of M,D. at Fairfield Medical School, in [831, but never 
practised medicine. After a short time spent in teaching some 
branches of natur.il history in a private school in Utica, he was 
induced, through correspondence with Dr. Torrcy of New York, a 
professor of chemistry but more widely known as a botanist, lo ac- 
cept, in r833, a position in his laboratory, and a little later that of 
curator in the Lyceum of Natural History. By Dr. Torrcy's side, 
he began a career of ceaseless botanical activity. 

His boianici! publications were begun with a description of 
certain sedges and newly discovered plants of north-western New 
York. In 1835 appeared ' North-.'^merican Grasses and Sedges.* 
and in the following year 'The Elements of Botany.' This last 
was more than a mere compilation of the materials available at 
the time, and gave a good account of what w.is known of tlie prin- 
ciples of rnorpholf^y, histology, vegetable physiology, and of the 
department in which Mr. Gray was more interested, botanical 
classification. Although the young writer ventured lo differ from 
Ihe authorities of the day, he was happy in after years in finding 
that these expressions of his youth needed but tittle change. His 
'Botanical Text-Book ' was published in 1842: and with this^we 
may refer to the educational books written by him. which comprise 
along list: 'How Plants Grow' (1858). 'How Plants Behave' 
(1875). 'The Lessons' (1857), a new edition of * The Elements ' 
(1887), and the 'Text-Book,' issuetl iluring the past year, which is 
a revised edition of 'The Lessons.' Besides these, we may men- 
tion 'The Manual of the Botany of the Northern United States ' 
(1848). of which tliere were five editions, also • Field. Forest, and 
Garden Botany' (1868). His ' Manual ' is probably the best known. 
as it must have been in the hands of every Americin botanist 
since the time of its publication, The ' Genera of North America ' 
he began in 1848. but of this but two volumes have been published, 
which, even in their unfinished condition, have been of gre.it use 
to botanical teachers. The great work of his life is the great 
' Synoptical Flor.i,' which h.id its beginning in Torrey and Gray's 
' Flora ' lorty years ago. As (ar as published, it consists of a 
volume of nine hundred and seventy-four pages on the gamopeu- 
lous orders, but there arc other portions which have been pub- 
lished in the Proceedings of the .American Academy. It would be 
impossible lo enumerate the numerous memoirs and papers which 
have come from tiis pen. m-iny of which have been tributary to the 
' Flora.' Dr. Gray regarded as his most important minor work 
■The Relations of iht Japanese Flora to those of Nortl> America.' 
published )n 1859. This was based on the study of plants col- 
lected by Wright, and he believed this paper gave htm his reputa- 
tion to a lar;ge extent in Europe. 
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In 1834, or possibly later. Dr. Gray received an appolntmenl as 
botanist of the Wilkes expedition, which was especictl to start for 
the Sotith Sea Islaiuls ; but deliiy after delay, and a change in the 
plans of the expedition, caused him to resign, .ind about this lime 
he received an appointment to the chair of botany in the University 
of Michigan, then just established. He asked for a year's .tbiicncc 
in Eumpe. which was granted him, during which year he not only 
made vajii.ible purchases and coilcclicins tor the library of the new 
university, but gained the personal acquaimance of the leading 
EuFOpCAn botanists, lie made himself also familiar with the type 
specimeiisin the older herbaria, and came back fully equipped for the 
work of his life, the examination of the North American flora, 
the first volume of his * Flora " being completed in 1840. He never 
occupied the chair at Michig.in, but in 1842 accepted a professor- 
ship of natural history ii^ Harvard. The early years of his life in 
Cambridge were naturally occupied with routine teaching, with 
appli-inccs which would be regarded as utterly inadrquate at the 
present time; but it was a small beginning, which has led to the 
better -equipped Botanic Garden and to the eslablisliinent of an 
herbarium. He continued his work as an instructor till 1S72 ; but 
during this lim* he found opportunities for carrying on his work on 
the ' Nonh American Flora," for the preparation o( his educitional 
treatises, and for increasing the popular interest in science. In ad- 
dition to this, he devoted much time to the American Academy, in 
which he always took the greatest interest, 

To the public nut merely interested in the science of botany, 
especially to the religious public, Dr. Gray is well known by his 
writings on the relations ol science and religion, and upon the 
Darwinian theory. Darwin, in his letters recently published, refers 
to Gray as one of the three or fuur whose judgment on his theory 
was of more vnluclo him than that of the world besides, including 
with Gray. Hooker. LycII.and Huxley, Darwin had been in cor- 
rcsiiondence with Dr. Gray (or years lu-forc the publication of his 
great book, and had been gathering from htm botanical facts bear- 
ing upon his hypothesis : and from the tunc uf the appearance uf 
that voltime Dr. Gray was one of the earnest advocates of the 
theory as a fair working hypothesis. Many residents of Boston 
and vicinity will recall the earnest discussion before the American 
Academy, in the yean* 1S60 and ]86i. between Dr. Gray and l*ro- 
lessor Agasstz on this great question. 

Dr. Gray was crowned with diplomas and honors from all the 
principal universities of Europe, and duringihe past summer, while 
travelling in England, received degrees from the Universities of 
Oxford, Cambridge, and Edinlwirgh. 1 le leaves no children, but a 
widow, the daughter of the late eminent lawyer Charles G, Loring 
of Boston : and a host of friends In Cambridge and throughout the 
country wUl feel that his dcith h.is extinguished a bright and cheer- 
ing light in the world of thought, and has removed a most cherished 
and ^ued friend and companion. 



HEALTH MATTERS. 
Sex and Consumptioo. 
Dr. Thomas J. Mav.s of Phila<ielphia has contributed to the 
Medical Nfws a very valuable paper on female dress as a deter- 
mining factor in pulmonary consumption. He say.s that it is cur* 
rently believed that more females than mates fall victims 10 this 
disease. Both Lacnnec and Louis held this view, at least so far as 
France was concerned ; and .\ncell, one of the most prolific and 
exhaustive writers on the natural history of tuberculosis, concurs 
entirely in this opinion, iiir James Clark's statistics, which were 
collected from thirteen diflercnl localities in Europe and America, 
showed in the aggregate more deaths from phthisis among females 
than among male:,. Dr. A. James, in an interesting article on sex 
in connection witJi phthisis, lately published in Tkt Edinburgh 
Medicai Journal {}Aa\z\i, [886). arrives at the same conclusion. 
It must be admitted, too. that, if the questioa of sex in relation to 
pulmonary consumption be viewed from an iiipriori standpoint, 
there arc sufficient reasons for believing that the female is more 
prone to the disease than the male, because she is generally con- 
sidered to bf the weaker, and because she Is marc exposed to the 
causes which arc known to give rise to it. She is confined witliin- 
itoors, where she naturally spends the greater portion of her life. 



and is, of course, subjected to the influences of impare air and bad J 
ventilation. .She leads a sedentarj- life, is deprived of sunlighuj 
exercise, am! undergoes the enervating processes of geslatnn and ' 
lactation, while, on the other hand, the male is. as a general ryle, 
lessor not at all exposed to most of such unhcaltliful conditions; 
and it is only when he is subjected to some of them, as, for instance, 
to impure air. scndcntary occupations, etc., that he becomes noto- 
riously liable to pulmonary consumption. | 
Dr. Mays has collected statistics for many of the American 
cities, and also for other countries, ami finds, that, so far as tJicy 
go. they establish the fact beyond a doubt, that in civilised life the 
male sex is more liable to pulmonary consumption than the female. 
He gives the following statistics : — 

Statistics of Sex in Put^MONARv CoNsuMtn-ioH. 
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Haring seen, then, that in the aggregate more civilizcfi males 
iKan females die of pulnionar)' consumption ; that the costal rcspi- 
lation of the civitizetl female is developed through the constricting 
inRuence of dress arourid the abdomen ; thai the lungs possess an 
excessive breathing surface which by sedentary occupations, etc., 
can be, and is frequently, reduced in a great degree ; thai [he bane- 
ful results of such a reduction, consisting of hypcricmta. etc.. fall 
»^th the grciilesi force on the .ipex o( the lung ; that all those who 
safler from consumption also show a decided tendency to immo- 
bility of the upper part o( the chest. — arc we not. therefore, justi- 
fted in believing that a defective coital rcjipirailon aitd the begin- 
ning of pulmonary coiisumplion stand in relation to each other as 
cause and effect ? And. goin^nne step further. i<> it not cle.ir that 
e civilized female owes her greater immuiuty from this disease in 
great measure to the fact that sheposwsst^sa more highly devel- 
oped costal expansion? If these relations exist, it is cjuite obvious 
that her manner of dress is a direct factor in bringing about this 
result. She has, by force of necessity, been led to clothe herself 
after a method which demands a restriction of the abdominal and 
dia[^ragmatic movements, and which cultivates a grciter develop- 
ment of the costal portion of the breathitxg-organs, and thereby 
she unconsciously protects herself to a greater degree against this 
disease ; while the male, on the other hand, dresses himself after a 
<uhion which secures perfect fredom of motion to the diaphragm 
and to the abilominal muscles, hut which also attracts and lends to 
confine the respiratory function to the lower portion of the chest. 
Moreover, it must not he forgotten chat the same fashion also de- 
mands that liis clothing should be suspended from the shoulders, 
which of itself restricts the movements of the upper portion of the 
chest : making it evident, therefore, that his. clothing renders him, 
both indirectly and directly, more liable to the disease under con- 
sideration. To this conclusion, .ind to no other, do our facts and 
reasoning lead. 

The evidence which has thus far been gathered from stattsttcal. 
esperinienial, and inductive grounds, all lends to demunstrate that 
impairment of the respiratory movements of the upper portion of 
Ihe lungs is one of the principal direct causes of pulmoiiary con- 
I samption. Indeed, all the proof goes to show that in m.iny condi- 
I lions of life, especially in many of those to which the male sex is 
^H«xposed, the apices of the lungs become superfluous pans of the 
^^Rbody, and on this .tccouni possess a strong tendency lo that prcma- 
^^^ lure waste which is characteristic of all organs when ihty (all into 
a Mate of inactivity. The practical solution of the problem of the 
pre%'ention of pulmonary consurnplion, as weU as of the cure in 
many cases, therefore consists in the adoption of measures which 
lend to incrca.sc the chest capacity, and which maintain the general 
and local health of the individual. 

The treatment, so far as prevention is concerned, resolves itself 
into a proper exercise of the chest muscles, into systematic breath- 
ing, and into the rational employment of compressed and rarefied 
air. First, then, as to a proper training of thechest muscles. This 
is accomplished by raising the shoulders, and by swinging the arms 
backward, forward, and upward, either with or without dumb- 
bells, or by exercising on parallel bars, care being taken that a full 
inspiration is taken every time that the arms are thrown backward 
aiKl upward, or the body forward, and that a complete expiration 
occurs when the arms are brought together in front, or when 
the body is thrown backward. These movements should be per^ 
formed regularly, and from sixteen to twenty times in a minute. 

There arc a number of appliances in the market which are worked 

^Bl>y means of ropes, weights, and pulleys, and which are admirably 
^^Padapted for the enharvcement of the above-described movements. 
They are very simple, and can be attached to the wall of the 
nursery or of the slocping-room, and not only afford a healthful ex- 
ercise, but 3 pleasant amusement for both children and adults. 




BOOK- REVIEWS. 
JF/itfidiiwJt of Rffiublican iHifi'tutions /« th^ Uniftd Slittes of 
America, ily Dl'GALD J. BansatYNE. New York, Scrib- 
ner& Welford. 16°. 

This would have been a remarkable book even for an experU 
cnced public oBicial to h-ivc written, and it is doubly so, coming 



from a foreigni-r. It is the most systematic, the most complele, 
and the most accurate handbook of our institutions that has ever 
come to our notice. The author is a Scotch attorney, resident for 
twenty-two years past in Canada and the United Slates. In his 
preface he gives the reason for writing the book. "I have fre- 
quently heard it said," he writes, " that an immigrant into either 
of these countries, who brings some capital with him. is not likely 
to permanently sinccced until he has lost all he brought with him 
and has started afresh," The author's personal experience cor- 
roborates this saying, and he attributes its truth to the fact that 
immigrants arc ignorant of the country, the people, the customs, the 
government, to which they have come. To aid such in removing 
their ignorance, the book before us was written. Hut its existence 
can be and should be defended on far broader grounds. It is a mine 
of information for Ihe .'American citizen himself, or at least it would 
be if it had an index. No tabic of contents, however full, can lake 
the place of a good index. 

The work consists of an introductory' chapier and two parts. In 
the introduction the author gives a cursory view of our political life, 
its conditions, and its most recent workings. Rather too many 
statements rely upon the somewhat vivid and always vehement 
imaginations of the New York World for iheir foundation ; but 
this is a minor matter, and may be overlooked. Mr. BaUantyne 
betrays his foreign extraction by criticising the equal representa- 
tion of States in the United Slates Senate. The populations and 
areas which he cites as evidences of inequality of representation 
have absolutely no bearing upon the question whatever; for it is 
States as such, and not populations or areas, that arc represented in 
the Senate. In these d.iys, when so much ignorant criticism and 
unintelligent abuse an; directed at public ollicials. it is pleasant to 
find that a disinterested and presumably non-partisan foreigner can 
write as lollows : " The re.tder's attention should be attracted by 
the manner in which the whole population is, through Congress, 
kept thoroughly posted as lo the several executive departments, 
and the whole United States ami slate, county, town, village, and 
city machinery, . . , The writer has on several occasions 
tested the merits of the federal, state, county, and other public 
officers, and has always had prompt response and courteous treat- 
ment. There is no unnecessary red-tapism or flummery, and every 
respectful application, whatever the form, receives allcnlion " (p. 5 1). 

Part first contains the great national documents. — the Consti- 
tution, Articles of Confederation, Declaration of Independence, and 
Washington's Farewell Address (which in some places the types 
make 'Farewell Letter '), Then follow careful, painstaking, and 
accurate descriptions of Congress, the Presidency, Ihe Executive 
Departments, and their numerous bureaus and divisions. Every 
branch of the national administration is touched upon. The Terri- 
tories -ire described, and the Enabling Act of Colorado given, lo 
show by what process .1 Territory becomes a State, 

Part second treats of State government and administration. 
That ol New York is taken as a type. This is just as full and com- 
prehensive as the preceding part, except in the case of cities. They 
are very scantily treated in two pages, whereas at least twenty-five 
would be necessary to make clear their organization and relation to 
the county and State governments. The subject of education and 
school organiiation Is amply treated. We lay down the book with 
a feeling of profound salisfaclicm, and with full appreciation of its 
value as a book of reference. 

The author's descriptions are impartial, and he rarely presents 
his own opiniorts or views. When he varies from this rule, his suc- 
cess is such that we are iimipted to wish he did it oftener. Wit- 
ness this comment : " There is need (or a national bureau of im- 
migration .^nd natuuluaiion. in which shall be kept a register re- 
conling the names and full particulars of every immigrant, and also 
a register of every immigrant naturalized under the laws of the 
United States, and whicli shall refer to the entries in the other 
register." 

We commend the book unreservedly. 

Organic Analysis. By ALBERT B. PRESCOTT. New York, Van- 
Noslrand. 8*. 

TKts volume is in a measure an outgrowth of the useful little book 
put forth by the same author thirteen years ago under the title of 
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•Outlines of Proximate Orgamc ArMiIysts/anridealsmainly withcer- 
Uun common organic compounds orimi>ortancc in commerce or phar- 
macy. Many topics which arc touched upon in the smaller book — 
such, for example, as the properties of the alcohols and alcoholic de- 
rivalivcs. and of the carbiahydratcs — are here passed by. excepting, 
perhaps, mere incidental mention ; but such substrmccs as are dis- 
cussed at ail, are in genera! treated fully and exactly, with liberal 
citation and reference lo authorities. The alkaloids naturally hold 
an important place; and schemes for plant-analysis, the examina- 
tion of coloring-materials, and the sc^iaration and identification of 
fats and oils, are prominent. The title of the book is suggestive of 
a view broader than that actually presented, but it should be said 
in this conneclinn th.it inft)rm.\lion upon the more important topics 
omitted is easily accessible dscwhcrc. This book is a decidedly 
valuable contribution to the literature of analysis. 

Ettmentary Chemistry. By M. M. Pattison Muir and Charlbs 
Slater. Cambridge, Enjj., University Pr. 12**. 81.35. 

Practical Chemistry. By M. M. PaTTISON MuiB and DouCLAS 
Carnegie, Cambridge. Eng.. University Pr. 12". 80 cents. 

These two books arc complementary, and together outline a pro- 
gressive course in elementary chemistry. 

The ' Practical Chemistry ' leads cKpcrtmentally from the demon- 
atralion of llie distinction between simple physical and chemical 
changes np to such topics as the investigation of atomic weights, 
the phenomena of dissociation, the relative affinities of acids, the 
constitution of compounds, rates of etheriBcalion, and specilic vol- 
umes ; the acquisition of the elements of qualitative and quantita- 
tive analysis being assumed iuan intermediate and outside incident 
of the course o( work. The ' Klementary Chemistr)- ' presents the 
essential facts and theories of chemistry, carefully distinguished and 
correlated in a clear and logical manner, the properties ol bodies 
being discussed in the light of the 'periodic law.' The plan of 
instruction is in many rrspAts unique and admirable, and reflects 
ver>- strongly the growing tendency toward the early introduction 
of methods approximately quanUtative. 

DffWH the Islands. By WiLLlAH ACK£W Paton. New York, 
Scribner. 8«. $4. 
The author, who made a brief voy^fe to the Caribbees and Brit- 
ish Guiana, tells the espcricnces and obscr^'atians of his voyage. In 
an introductory note he confesses that on starting he ha<l no knowl- 
edge whatever of the country he w;i5 going to visit. 11 this be true, 
he has made good use of his brief trip, (or the book contains much 
valuable information ; not the less va!uable.as told in a very attrac- 
tive form. In reading the description, it would seem as though the 
writer gives nothing but the impressions of an observant traveller 
who is unexpectedly taken tu a world entirely new to liim ; and this 
makes his tale very charming. His remarks show that he is quick 
to catch the characteristic features of the countr>' he visits : and his 
descriptions of the rh.-ir:icler of the several islands, of the English 
and French Creole, of the negroes, the 'black and yellow Caribs.* 
and of the Hindu coolie, are worth reading. Besides, a consider- 
able amount of reliable statbtical and historical informntlon is era- 
bodied in this book, which gave us greater pleasure and satisfaction 
than many a pretentious book of lr.ivc£. 

Under the Southern Cross. By M. M. HalLOU. Boston, Ticknor. 
12". $1.50. 
The author, who has spent much of his lime in travelling all 
over the world, tells in the present volume the story of a journey 
to the P.icific: Ocean. Starting from Boston, he crossed the conti- 
nent, and bfgan his sea-voyage in San Francisco. A few days 
were spent on the Hawaiian Islands, a few hours' stay was made at 
Samoa, and then he proceeded to New Zealand and Australia. 
The lime has passed when scientific results of great import may 
be gleaned from such a journey ; but the .luthor tells in an .itlrac- 
tivc form his observations and experiences, and gives us a glance of 
the life of the colonists and natives of the Pacific Ocean so far as 

he has seen it. 

Special attention is devoted to the political relations of the South 
Sea colonies to America and Europe. The author dwells upon the 
question of the proposed federation of (he Australian colonies and 
the probability of their becoming an independent republic, upon 



American influence in Hawaii and the development of American 
trade on the islands in consequence of the reciprocity treaty, and 
upon the late events in the Samoan Islands. Australian stock- 
raising and mining, and British immigration to these countries, 
arc discussed, as well as the influence of the Chinese and of 
coolie labor, but the main .Tnd best part of the book are the inter- 
esting sketches of cities. Several descriptions of scenery are %ivid 
and attractive, but those passages in which the author attempts to 
touch upon questions oE geography or ethnology show th.at he has 
only paid a Hying visit to the Pacific Ocean, and that he h.is not 
lived long enough in those regions to gain a thorough insight of 
their nature and of ttieir natives. 
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NOTES AND NEWS. 

The Railway Rfvteu/ says th.ii the Russians are pushing for- 
ward the Transcaspian Railroad as rapidly as possible. Seven 
thousand men are now grading the road through Bokhara. It is 
now ready for the rails for four-fifths of the way between the Oxus 
and Samarcand, nearly three hundred mites; but the track cannot 
be laid until the bridge over the Oxus is completed. This bridge 
now more than half linishcd, will be three miles long. It will con- 
nect ihc road now completed lo Ihe Oxus with the extension to 
Samarcand. and next spring the line will probably be in operation. 

— It is but a short time since we called attention to Edwards's ^m 
' Butterflies of North America,' and now a new part lies before us. ^| 
Indeed, within a twelvemonth four parts of the new series have ap- 
peared, the intervals between tbcm being briefer than has been the 
case with any preceding numbers in the twenty years it has biren 
running. More species of the prolific genera Caliat and Ar^ynnis 
arc figured, hut the specially attractive plate of the number — and 
there is always one — is that devoted lo Cirmtnympka California, 

or ^aloitinus AS Mr. Edwards would prefer to have us call it. 'I'he 
transformations of this genus are now for the first lime illustrated 
by the cirly stages of one of our American forms ; and the number 
of exquisite figures 'given to these early stages would be deemed 
almost luxurious if wc were not accustomed to this kind of gener- 
osity on Mr. Edwards's part. The species is abundant on the 
Pacific coast, but was first raised in West Virginia from eggs sent 
the author from California, and we now know its history better than h 
.iny species of the genus is known in Europe. Two forms, distin- H 
guishnble by slight differences in the intensity of the markings, 
have long been regarded as one and the same species ; but it was 
reserved to Mr. Edwards to prove by his precise ciperinients that 
the two were seasonally dimorphic forms of one and the same 
species, the darker giving birth the same summer to the Ughter. 
We wish ih.al this work, so grcit a credit to American science and 
American art, were better supported, and not published at so heavy 
an expense to its indefatigable author, li is in fact superior, boiK 
in matter and in execution, to any thing which is done abroad, and 
ought to receive ample support at home. Yet we chance lo know 
that nearly forty per cent of the regular subscribers to the work 
come from outside of the United Sutes. This shows, indeed, its 
appreciation in other countries ; but it is a kind of work which 
should be found in every considerable library of the country, as a. 
stimulus and an aid to workers young and old, and to show what 
one man, remote from associates, libraries, and even from much of 
his own field of work, may accomplish therein, 

— Gardiner G. Hubbard, C. E. Dutton, O. H. Tiltman. J. H. 
Gore. C. H, MerrJam. J. R. Banlell, R. Birnie, jun.. J. W. Powell, 
Henry Cinnett, A. H. Thompson, A. \V. Greely, Henry Mitchell. 
George Kcnnan. Marcus Baker, and Gilbert Thompson, all of h 
Washington, have incorporated the National Geographical Society H 
for a term of one hundred years. Its principal objects arc to In- 
crease and diffuse geographical knowledge, lo publish Ihe transac- 
tions of the society, to publish a periodical magazine and other 
works relating to the science of geography, to dispose of such pub- 
lications by sale or otherwise, and to acquire a library under the re- 
strictions and regulations to be established by its by-laws. The 
officers elected for the current year are as follows : president, Gar- 
diner G. Hubbard; vice-presidents, H. G. Ogdcn (United Stales 
Coast and Geodetic Survey), Com. J. R. Bartleit {Hydrographic 



I 





SCIENCE. 



Oftoc), Gen. A. W. Grecly (chief signal -offiL-er), Dr. C. Hart Mer- 
riim (Dcpartmcni of Agriculture). A. H. Thompson {Unitcii 
Sutes Geological Surveyt : treasurer. C. J. Bell; secretaries. 
Henry Ganneii (United States Geological Surve)-), George Keiinaii : 
nianagers. IJr. J. C. Wellitii; (president of the Columbian Univcr- 
sty). W. B. Powell (supcnntendetHoE schonls, Washin^on), C.ipl. 
Ro^rs Bimie. jun.. U. S. A.. W. D. Johnson (Unitrd Slates Geo- 
lojiical Survey), Henry Mitchell (Unit<-cl St.ttes Coast and Geodetic 
Survey), Marcus Baker (United States Geological Survey), C. Brown 
Goode (National Museum). Cleveland Abhc (United States Signal 
OSicc). 

— "Lillle Poems for LiUle Children * and 'Stories for Little 
Rcaden ' (Chicai^o, Interstate Publishing Company) arc books of 
demenlary reading (or students in primary grades. They arc coii- 
ndcrably above the average of such books. 



LETTERS TO THE EDITOR. 

*t* C»rr*ipa»4c<itt are rt^mittJ In hi .*i irif/ mt fttgliU, Tkt mrUtr't mmmt U 
im ^i/emtti tt^mire4 At ^or/ 6/ x^d f*ilh^ 

Twrmtf t^itt »/ Ihf Hamier i-emi^imiat Ait e*mmm*ie*ti«» i^Utt /nm/r^eif 
frtt t* any c^rrtif<ndtmt em ri^Htil, 

Tk* tJilar ■mUt At gla4 to fitt'iith »nj g»frU* camiaaamt with Iht fhmrACttr 0/ 

A Mew Meteorite from Texa.i. 

We have this day received .1 new entire riieteorite from Texas, 
weighing about two hundred and eighty pounds. It belongs to the 
class sideroiitea, niihough the nickeliferous iron aiipareni to ihe 
oaked eye is scarcely more than in some of the aerolites. Olivine is 
present in great ahundancc, giving a yellowish -green appearance to 
the wholcniass. A hasty examination also reveals anorOiile and a 
. few specks of a bronzy looking metal, which is doubtless noillte. 
The meteorite was brought to us by one of our assistants, who 
found it near the south-west bank of the Colorado River, about 
three miles south-west of La Grange, Fayette County, Tex.: we 
would therefore suggest the name of ' The La Grange Meteorite' 
for iu A fuller description, with complete analyses, will he pub- 
lished later. Ward & Howei-L. 

Rochester, N.V.. Ju. jr. 



Jacobson's 'Higber Ground.' 

Your notice of ■ tllgher Ground ' in Scitnce (x, No. 354) was so 
kindly, thai I hesitate to iinposr upon your good nature by iisking 
you to devote additional space to the subject, And whatever I 
may say will not be said in a spirit ol controversy. 

You approve of manual training in public schools, and you ap- 
prove of the succession-tax as a means of enabling alt children to 
get the benefit of the schools. Vuur only (Question is. Would the 
proposed succession-tax pay the bill ? and your answer is. that it 
would not. 

If a change so great as the one proposed could be maile all at 
once, the proceeds of the succession-tax would not be sufficient to 
pay the bill. But it woulrl take years and years to bring about so 
vast a change; and I believe that the proceeds ol the succession- 
tax would be sufTicicnt to pay the bill .is fast as the change could 
be brought about, because wealth is increasing much faster than 
population. As an illustration of a ch.inge to which there is com- 
paratively little opposition, see the length of time it takes for the 
h^h-license movement to make its way. -~ a movement tuM of good 
sense, to which, from pecuniary interest only, the liquor- dealers are 
opposed. What would not the opposition be to the surcession-tax 
movement, and the apparent absurdity of paying people for keeping 
ihetr children at school } 

To say that there were In this country, in 1880. 8.J47.7JT chil- 
dren of the age in question ; and that to pay. .it the rates proposed, 
three-fourths of their mimher for going to school, would require 
$919,502,737.50: and that this sum could not be raised by the pro- 
posed tax, — is not that very much as if some one had said in i S30, 
■•To do the transportation business of this country, we shall need 
140,000 miles of railroad, costing eight thousand millions of dollars. 
and such a sum could not be raised for such a purpose "? 

The money for the railroads has been found, because it has been 



found that railroads develop and enrich the country : that the money 
spent for railroads comes back, and comes b.ick a hundred-fold. 

The money for the education which I propose will be found wher 
th« people shall become convinced, that, invested in improving thf 
brains of the people. — the motive power ol all motive powers, — 
it will br mure profitable than money invested in railroads or in an] 
other enterprise whatever ; that ihe money spent will come back, 
and come back a hundred-fold. 

U in 1830 any one had predicted that in t888 we should have our 
present mileage of railroads at its present cost to the country, he 
would have been laughed to scorn, because such an expenditure 
for highways musi then have appeared absurd to the average man. 
Bui we spc:nd all this money for highways, and thrive by it. 

The figures in * Higher Ground ' .ire only tentative, re-adjustabic 
al every point. Any public body into whose hands the practical 
working should fall would of course cut its garment according to 
the cloth on hand. My proposition is. that children shall be paid 
for going to school from twelve to tvvcnty years of age. and that 
the amount to be paid for the eight years sh.ill be $'.200, Hut If 
only mon<*y enough could be raised to keep iheni at school till 
eighteen, then the pay must cease al eighteen. That would require. 
in all. only $575 for each child. If at lirsi ordy enough could be 
raised, to keep the children at school till sixteen, then sixteen must 
be the limit. Th.it wmild require, for the four years of each child. 
only $350. Even then the gain of the people in intelligence and 
efficiency would be Emmensc. and the expense for the four years 
would he $250 only, instead of $i,>oo for the eight years. 

My proposition is, that all children from twelve to twenty years 
of age shall be paid for going to school substantially wh.it they 
could earn out of school; at the age of twelve lo thirteen, $50; 
thirteen to fourteen. 875; fourteen to fifteen, Stoo; fifteen to six- 
teen, S'^s ; sixteen to seventeen, ft I Jo; seventeen to eighteen, J175: 
eigblcen to nineteen, ftass ; nineteen lo twenty, %yx>. 

This. I think, would keep the children at school, and we should 
have an intelligent and efficient populafion, such as the world has 
never yet seen. Perhaps a trifle less annually would keep the chil- 
dren at school. I should he in favor of the smallest amount possi- 
ble th,it would accomplish the object. Uut of course this could not 
begin all ai once all over the country. If Ihe proposition shall ever 
be carried out an)*wh«re. it would take years and ycirs after the 
beginning before all parts uf the country would adopt it. All the 
children would not go. Wealthy people would still prefer to send 
their children (o private schools; perhaps some Catholics, not 
many, would persuade themselves that the supposed inlcresls of 
their children in the next world demand their absence from the 
American public school; and there ate perhaps people among ua so 
shiftless or degraded that they would not send their children to 
t^houl, no maltc-r what the inducement. 

It is not necessary that I should be able lo show that we could 
to-day provide for a state of things which can only be brought 
about after years of agitation. The stale of things which I advo- 
cate can only come about gradually. The people will have to be 
convinced. Schoolhouses will have lo be multiplied, and these 
things can only he dune slowly and gradually. That the tax would 
be syflicieot lo begin with in large cities, there can be no doubt ; 
and, as wealth increases more rapidly than population, the proceeds 
of the lax would tend constanlty lo come nearer being sufficient 
than it would be lo begin with. In discussing matters of taxation. 
the Chicago Tribune sai<l a few days ago that there are five 
hundred millionnaires in New York City : there were probably not 
fifty millionnaires in New York twenty years ago. There arc prob- 
ably one hundred millionnaires in Chicago to-day ; twenty years ago 
there were not five. Sm.iJter fortunes arc increasing in pro|>ortion. 
Wealth is increasing much more rapidly than population. 

No man can tell what the successfon-tax would yield ; it can 
only be found out by experimenL Did we not lower the tariff in 
1S83 10 decrease the surplus, and then find that we had a steadily 
increasing surplus? 1 do not pretend to be .ible lo Cidculate what 
Ihe succession-tax would yield in the whok- coimtrj*. nor in any 
one state or city. On p. 44 o( 'Higher Ground* I g-ive it as an 
estimate that the lax would yield annually from three lo six millions 
in Chicago, and from twenty to fifty millions in New York. To 
this estimate 1 still adhere. The many tar^ estates falling in from 
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time to time show it to be a. modtrrate one. The tax would enable 
us to begin, and every year it would prove more nearly adequate : 
every few years we should be enablerl to take iti children of a mote 
advanced age. Tliir AVw Veri 7>"««of Jan. 13 gives a summary 
of the complroUer's report ol the State finances for 1S87. The 
collateral inheritance law yielded for the year $561,716.23. The 
comptroller says it might easily in some years produce a million. 
and yet under ihat law no Lineal inheritance ^^ taxable. The 
greater pan of the money came frtJin eight estates: estate of 
Henrietta A. Lenox, New York, S76.534.37; estate of Mary J.Mor- 
gan, New York, $6+.20t.64: estate of CorneHa M.Stcwait. New 
York. S61.233.c3: estate of Calvin Burr, New York. 839,711.46; 
estate of Hannah Knston. Kings County. $40.068.20 : estate of 
Sarah Marrow, New York. 814.077.35; estate of Mary E. Miller. 
Orange County, $15,796.65; estate of B. F. Bancroft. Washington, 
$10,419.60. This tax. being on colEateral inheritances only, reaches 
only a small number of successions. 

I speak o( the apparent absurdiiy of subsidizing parents to keep 
their children at school. Sc\'eral of my friends arc at the present 
time supporting boys in manual-lrainmg schools. These friends of 
mine are not tloing any thing absurd, are they ? No. they are doing 
an excellent thing for the boys. Many colleges give aid and.i.tsisl- 
ance to students. To do what I propose would be only doing what 
(he colleges have alwa)*s don«. and arc now doing, to the best of 
iheir ability, — helping indigent students to get an education. 
There is nothing absurd about that, is there? Why should it be 
absurd to do for all what it is wise to do for the few ? Besides. 
Ihe education itself would imnicjiscly act:eleraie the acquisition of 
wealth, just ,xs the small beginnings of r.iilro.i(l -building from the 
thirties lo sixties helpe<l to accelerate the increase of wealth suffi- 
cienlty to give us the railroad mileage of 1 888. What the world has 
acquired in the way of knowledge would be known to all. instead 
of being known only lo the few : all. instead of only the few, would 
have access to. and would utilize, the world's stock of knowledge. 
and the difference this would make in the production of wealth 
cannot be eMim.itcd. Where there is now one millionnaire. there 
would be a thousand of theui under the ncu' »late of tilings, and 
all the people would be in comfortable circumstances. That in- 
crease of knowlctlge brings increase of wealth must be clear lo 
every one. If. instead of our present population, we had a land 
full of Russian Moujiks. or of people bom in Spain or in Arkansas, 
we should not be troubled with a surplus. 

The education which 1 pro[)o.se means that no child shall go 
through life in the raw stale : that every child shall be a 5nished 
product ; and that society shall get upon cver>' human being bom 
Ihe protit ol the finished product, instead of such profit as there is 
in letting humanity go through life in the raw state, as it were. 

The world is wasting its knowledge by confining it to so few. 
It is as if a man were to leave his family a million, and provide that 
only a hundredth part of it should be put out at interest to produce 
income. We should call such a man foolish. Well, in like man- 
ner ihe world is stupid in conlimng knowledge to the lew, and de- 
priving itself of reaping the bccicrtt of the service of the many in 
their best e&late. Say thai a man has live chddren and $100,000, 
He can edvicatc his children well, and leave ihem $So,oqo ; or he 
can let them go to school till they are tweke years old. and then 
leave them Sioo.ooo. Can any sane person doubt which wnuld be 
the better course for the children.* Can any one doubt which 
course would be the more likely lo jireservc the estate? Can any 
one doubt which would be the more likely to increase it ? 

But the children whose education 1 advocate have not the money 
lo enable them to be educated, and their par(;nts have not the 
money wherewith to educate them. Must the rich educate the 
|M>or? I say yes; if the rich wish to live in comfort in a country 
governed by universal suffrage, they must do iheir siiare. and more 
than their share, to educate everybody. As 1 believe, the people 
who would pay the money would get a handsome rptum upon their 
inrcstmcnt. even those who should pay at ihc highest rate. 

Years ago 1 s.^id. and 1 ijuole it here from Hrol. C. M. Wood- 
ward's recent l>ook. 'The Manual Training School.' published by 
llealh&Co.,— 

"The alternative before you is more and belter education at 
greater expense: or a Htill greater amount of money wasted on 
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soldiers and policemen, dp-struction of property, jnd stoppage of 
social machinery. The money which the training would cost will 
be spent in any event. It would have been money in the pocket of 
Pittsburg if she could have caught her rioters of July, 1877, at an 
early period of their career, and trained ihcm at any expense jusi a 
little beyond ihe point at which men ^rc likely lo bum things pro- 
miscuously. It is wiser and better and cheaper to spend our money ^H 
in training good citizens than in shooting bad ones." ^| 

The first requisite is to convince the people ibat the Hiing itself 
is worth doing. That done, the means to accomplish it will be 
found. The thing proposed "is not a largess to the recipient, bul 
a natural measure of sel(-tlcfencc on the part of the govemmenl 
which educates." 

I propose it as a measure for the welfare of ihe community, and 
the welfare of the community is the supreme law. 

Once established that it is the height of wisdom nl all haiards 
and at any cost lo bring the children into school and keep them 
there till the twentieth year, if rtecess.ir}- other means besides the 
succession-tax would he found lo pay the expense. The SjOO 
license-tax on saloons yields annually in Chicago nearly two mil- 
lions. It is a new revenue never before countctl upon for munici- 
pal purposes. Before we had it we got along very well mthout tl. 
and we could ;igain do so. To what lieller use could the license 
money he put than to keep the children at school? And the t.\x 
might lie doubled. l>ouble our rate, and liquor-licenses would 
annually yield m New York Cily something like ten millions. Then 
there is the internal revenue ilcrived from tobacco and whiskey, 
yielding annually over a hundred millions, which is every day in H 
danger of being abolished because we have no use for the revenue. " 
This las. unless seized upon for education, is liable at any moment 
lo be repealed. Its appeal would be a calamity. The tax bears 
heavily only upon vice and crime. No useful industry is hampered 
by it. There is not one single good reason why it should tic re- 
pealed. To what better use could the proceeds of ihis tax be put 
than to be paid out for keeping the children at school? The 
whiskey and tobacco tax might be doubled, and nobody be the 
worse for it. It is low now in order that it may not produce too 
much revenue. If the revenue were needed for a good purpose, 
the tax might well be doubled and yield over Iwo hundred mil- fl 
lions. V 

In the sense in which I speak of the settling of the labor- 
iroubles, ihey would be settled if we could get along without 
periodically employing soldiers to use force. The graduates of the 
manual-training school would be just th.it many people laksn out 
of the Uhor-problcm ; and, if the number so taken out was sufTt- 
clent. there would be no labor-problem left. h 

Each individual trained to a degree lu find an lndei>cndcni way H 
for himself instead of relying merely upon the work of his hands 
to be directed by the brains of some one else, is to Ihe extent uf 
that individual a settling of the labor-troubles. The settling would 
operate as things did in Germany in the lime of the first Napoleon. 
So long as Geniiaii sutdiers fired their guns at his command upon 
liis enemies, he maintained his supremacy in Germany ; but when 
the Germans took to shooting at him and his. instead of for him ^| 
and against his enemies, there w.is end of Napoleon's supremncy. ^1 
Sufficient training, intelligence, and eHiciency would make all our 
people for peace, and there would therefore be pcicc. The law- 
lessly disposed would be so few and lonesome that ihcy would 
cease to riot. If I m.iy be allowed an Irish bull, the lawless could 
be made to shoot the other way by being made so intell^cnt and 
efficient that ihey would refnain altogether from shooting. 

Augustus Jauobson. 

ChKH^, Jan., i|. 

Weather-Predictions. 

If Professor Hazen is wiUing to admit, as I infer (rom his letter 
in Sct'tnee of Jan. 27. p, 49. that the Blue Hill predictions for last 
October give a higher per cent of success than his own when veri- 
fied by rhe unmodified original r^lcs he sent me, it seems to roe 
there is an end of the matter between us. I do not deny that 
better methods of vcrificalion ol weather- predict ions are wanted. 
All that I have ever claimed is. that the Blue Hill predirtions, when 
verified by the Signal Ser\icc rules, in accordance with which ihey 
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were made, give a higher percenlage of success than the Signal 
Senice prcdiclion^i for (his viriniiy- Pmfrs^or Hazen made ihc 
predictions for the Signal Scn'icc ^luring October; and H more ex- 
tended comparisons between his jirccliciions arnl those of Blue Hill 
are of importance, why nni compare the Blue Hill prediclions with 
the similar predictions of the Signal Scr^■il^c. published in the same 
newspapers? The Blue Hill predictions wprc made for south- 
eastcm New England, and I am perfectly willing That they should 
be verified for the States of New H;impshire. Massachuselta, and 
Rhode Island in accordance with the pHblishpd rules of the Signal 
Office (see chief signal-officer's report for [8S6j, In making the 
Blue Hill weather (not lempcralure) predictions, the phraseology 
and definitions of the Signal Service have been closely followed ; 
and. if any of the readers of Science care to extend the comparison. 
I will gladly furnish them with the past or future Blue Hill prcdic- 
lions as they appear in the Boston papers, since t am confident thai 
these, when vcrilleil in accordance with the pidilished Signal Ser- 
vice rules, will give a higher percentage of success than the predic- 
tions of the Signal Service, When it is considered that the Blue 
Hill predictions are t^xtended for nine hours longer in advance 
than those of the Signal Service made from the same telegraphic 
reports, and that less than one-third the telegraphic data al the 
command of the Signal Semce are available at Blue Hfll, it seems 
clear that by imptxived lutthods and more localized predictions the 
efficiency of the Sjgna! Service could bf greatly improved and its 
espenses reduced. During January the Blue Hill predictions vvill 
average something liki! fifteen lr> twenty percent higher than the 
Signal Service predictions (or this locality; and this seems of in- 
terest, since t understand that I'rofessar Hazen, who is assumed to 
be iHie of the leading predicttng-officers, made the Signal Service 
predictions for this month. H. Helm Clavton, 

BIbc HiU OlitcnBloir, Jan. ju. 



Hybrid Diseases. 

IJ* a paper presented at the recent meetingof the American Pub- 
lic Health Association (Science, %., 289). Dr. E. M. Hunt of the New 
Jersey Hoard nf Health brings out some original ideas about 
disease-germs, thai are likely to prove misleading to persons whose 
knowledge of the subject is derived from the public press, The 
etiology of so many zymotic diseases is now under investigation by 
experts in bacteriology, that the general reader or practitioner who 
is not an investigator is severely taxed to keep track of the often 
conflicting and incomplete results; and an especial effort should 
be made to avoid unnecessary complication of ihc subject by the 
introduction of theories not based on a correct umlerstanding of 
what is known or extremely probable. 

Eictuding the prnco/oan claitued by Laveran and others as the 
cause of malarial fever, the moulds that occur in connection with 
certain local diseaiies of the car, etc.. .md the Wir/Zncwyrwof manand 
some other mammals, the active agents of conmton parasitic dis- 
eases that are al all credited arc bacteria. One o[ the systems of 
classification now generally used rccogniies four main divisions of 
lower plants below mosses and liverworts, — ^ thallophytcs. /ygo- 
phytes. oophylcs, and carpophytes. — beginning with the lowest. 
Bacteria fall by common consent into the firs: and lowest of these 
groups. — the protophytes. This group is a sort of omnium 
gaihfrum for many things that cannot be placed elsewhere, and 
is chiefly known by negative characters, the absence of much 
evident struclunxl differentiation, and of any form of sexual repro- 
duction, heading the list. This being the case, it would partake of 
dogmatism to make any very emphatic .issertions about the plants 
that now lind lodgement in it ; yet it may fairly be said thai no theory 
that rests upon the assumption of sexual processes in any of the 
protophytes is tenable. Hybridity is usually the result of sexual 
union between representatives of two more or less nearly related 
species, and in this sen« is not only not known among plants of 
this group, but vi^rj' improbable, since ihey have ihus far given the 
best investigators no Indication of even the simplest form of sexual 
union. — conjugation. The only other mode of hybridizing, if il 
really be such, corresponding to the formation of 'graft-hybrids' 
among flowering plants, could come only from the fusion of indi- 
viduals of two species, and would amount to conjugation. It 
seems to me, therefore, that such a theory of hybrid diseases as 




Dr. Hunt has propounded ls entirety untenable, and a very unfor- 
tunate addiiian to a literature already overcrowded with notion! 
(hat -others must eliminate. 

I fear thai my friend Mr. Mcelian wrote his opinion on lichens 
r.-iiher hastily, and perhaps without intending to have it given to 
the readers of Science, or he would scarcely have expressed the 
belief "that all lichens are hybrids between fungi and algae." 
Botanists flo not agree on the lichen question, any more than 
physici-ins do on the ge^m-theor^' of disease; but neither the fol- 
lowers of Schwendener, nor the old school, would he likely to advocate 
the hybridity that Mr. Meehan believes to be conceded. The rela- 
tionship of the iwo parts of a lichen, according to the Schwendener 
school. 15 merely thai of association, either par.tsilic or symbiotic, 
and in no sense comparable to hybridiiation, while the advocates 
of lichen .TUtanomy hold ihcm for parts of one and ihe same indi- 
^■idual. 

Realizing fully the advisability of excluding dogmatism from the 
discussion of all that pertains tn sanitation, 1 h.ivc written this 
correction in no ex caiheilra spirit, and I trust thai il will not ap- 
pear to either Dr. Hunt or Mr. Meehan as any thing more than an 
effort lo check the entrance of error into the discussion of one of 
the most impiM'tant subjects thai is prominently before the public. 

William Tbei.ease. 

St. Loub. Mo., Jan. t>. _^,^^^_^_^^_^__ 

Color-Blindness. 

REVJiRRING to yourcomiuenl m Science of Jan. 27, I would say 
that I have always believed that the defect of color-blindness could 
be accurately described only by one who, like myself, is subject to 
the peculiarity. From an early age I have been aware of the 
trouble, and by my attempts to assign names to colors have often 
furnished my friends much amusement. I have made many efforts 
lo correct the tielect, and .nm convinced thai any attempts lo ctlu- 
cale the color-sense will result in no benefit to tho.sc who are really 
color-blind. 

There arc two sets of colors which in ray mind will al«-ays he 
hopelessly confused. The greens, browns, and reds comprise the 
first ; and the blues, pinks, and purples, the second. None of thpse 
colors seem to me absolutely alike. The contrast, however, is not 
striking, and 1 shou!d describe each of the three as different shades 
of the same color. 

Being near-sighted. I could not al a distance distinguish the 
blossoms from the leaves of 2 bed of scarlet geraniums. On ap- 
proaching, however, [ could readily deled the diflerencc, but should 
describe the flowers as darker than the leaves, though to my eyes 
somewhat similar in color. While riding through the fields of 
France, members of our party frequently exclaimed at the multitude 
of scarlet poppies in the grass. Though I looked with longing 
eyes, not a poppy did 1 .see during the entire journey. Similarly I 
am unable to detect cherries upon the trees, or strawberries on 
their vines, unless quite near lo them. Notwithstanding this con- 
fusion of green, red. and also of brown, 1 can, by the worsted test, 
detect a difference in all ihc sh.ides of these three colors. If t at- 
tempted to assign names to the various hues, il would of course be 
mere gucss-worlc. The neutral tims of a November landscajw. 
too, possess great beauly for me. The green of the griiss, the 
browns of the leafless trees or of the soils in adjoining ticlds, the 
sombre hues of the sky, are all pleasing to my eye. Such being 
the case, the term ' color-blindness ' seems altogether a mis- 
nomer. 

The second Scl of colors I should describe as follows : pinks, 
blues, and purples are closely allied : I should call them all blue. 
Pink seems a lighter, and purple a darker. 5h.ide of the same hue. 
But. as in theciseof the first set. all variations of these three colors 
arc readily manifest to my eye. 

It may seem loo strange to be true, but I hive frequently ar- 
ranged flowers into bouquets which have been perfectly saiisfaclory 
to those who arc not color*blind. I have, of course, no means of 
determining whether a brilliant sunset is more charming to others 
than to myself. I faocy that my defect deprives me of very little of 
its beauty. 

Although in ihe rainbow 1 can distinguish only the red, yellow, 
and blue, il is probably as aitraciive to me as to others. I have as 



58 



SCIENCE. 



[Vou XI. No. 261 



yet failed to fmtl any one who can readily delect llic seven primary 
colors. It is said of Dalton, from whom color- hi indnens was nrtce 
named, thai he could distiit^isli oaly the colors of btuc and yclluw 
in the solar spectrum. Dr. Milchei) lells of .in officer who chose a 
blue coal and a red waistcoat, believing them 10 be of the same 
color; of a t.-iilor who niPiidfil a black garment with a crimson 
patch, and put a red collar on a blue coat. Such mistakes seem 
quite as ridiculous to me as to others. Yellow and black 1 have 
never confounded with other colors. 

There is such a diversity in color-blindness, that it seems im- 
po&ftiblc to determine: the cause. I am convinced that it is a 
physical delect. The eye. as a mechanical instrument, has not 
been found at fault. The cause is undoubtedly <lue to some 
peculiarity of cerebral form nt inn. Like the cause of Icft-handed- 
ness, which is due to unusual development of the right brain, color- 
blindness is due to a [reak of nature. 

The education of the color-sense among the children of the 
primary schools has proved of great value in removing that uncer- 
tainty in distinguishing colors which of course may be found among 
most ignorant [leople, old or young. This has its parallel in the 
education of the car to the appreciation of all the variations of the 
musical scale. But for one who is really color-blind, education 
can be of litilc avail in correcting the defect. W. B. Harlow. 

Syncute, N.V., Jan. ar. 

A Kew Text-Book on Zoology. 

TllKKK can he no better evidence cif the growing inlercsi on the 
pari of certain reading-classes of all ages, and the imirortance that 
is being daily attached to biological studies by school authorities 
and educators, lluin the evcr-iiicrra*iing deiiunil for good texl-tiouks 
in zoology, and the frequency with which such volumes put in an ap- 
pearance. We now have bef'jrc us a thoroughly revised ctiition of 
Steele's "Fourteen Weeks in Zoology' (New York, Eamca), — a 
little work that held its place with great popularity for ten years, 
and which has now been almost entirely rewritten by Prof. J. W. 
P. Jenks of Brown University, who is quite responsible for its 
present form. 

From the author of the work I Icam thai the volume in scope is 
principally designed for beginners in our high schools and aca«le- 
mies at the average age of fifteen to eighteen years, in which schools 
they have no special means for illustration. Moreover, lo be etH- 
cient as a text-book, it is intended to be used only by a class of 
teachers who presumably possess quite a thorough knowledge of 
genertil zoology, drawing, dissecting, icoological aids and appli- 
ances, and kindred subjects. Taken as a whole, were this vohjmc 
placed in the hands of such a teacher, and its chief aim to be to 
impart a notion of general zoiilogy to u class of students of the 
average age mentioned, after faithfully following out its chapters 
for three or four months, we must believe that no better work has 
yet appeared having a higher claim to such an end. Its pages are 
crowded with beamiful cuts of the forms used in illustration of its 
text, which cuts and ill ustr.it inns havi; been for the mo5( part ad- 
mirably chosen ; and, notwithstanding its unavoidable brevity, the 
subject-matter, as a rule, is presented in a manner calculated to in- 
terest and instruct the student .lit every step. Il seems to me, how- 
ever, that even in a work of this character its author should aild a 
page to his preface, .iml explicitly state in words and figures and 
acknowledge to whom he i.s indebted for his illustrations. We find 
here numerous drawings of birds tnken from Audubon and Wilson, 
and many others, without a word of such acknowledgment, and 
the oversight occurs throughout the work. We must believe that 
even young academical students should be taught that this is not 
the proper custom ; but where an author meets with such material 
assistance, it should be duly noted. An excellent feature of the 
work consists in properly dividing and .iccenting the technical 
names to assist in their pronunciation : while, on the other hand, a 
serious defect is evidenced in the absence of a 'glossary of terms ' 
at the end ot the volume 

In the main, the classificition .idopled shows the impress of re- 
cent views in the premises ; but here, as much as anywhere else, il 
needs the explanation of a skilled teacher, as the student would 
gain but a very erroneous idea of the subject from this work alone. 
u no family nor generic lines are drawn. Take, for example, the 



order Pass-tres, where lyre-birds, birds-of-paradise. finches, crows, 
and larks, follow each other in the or<ler I have given them. vsritK- 
out a single word of explanation as to their affinities. Then again 
we find the author at total variance with the leading authorities io 
placing the bats in tiie order /usecin'ora. without a word as lo why 
such a step should be taken. Nor will he meet with full support in 
hi5 order Hiinana. containing only " one genus and a single 
species," and that species h.'»ving " the rank of a being whoisalone 
declared to have been treated in the image of Ood " (p, 377). We 
have no scientitic proof for this latter view. Beneath about half 
the figures we tind given in parentheses cich one's proportionate 
siie as comi)are<l with the living subject : we regret that this excel* 
lent idea w.-is not carried out through the entire wor1(. and it will 
be welt for future lext-bnoks in zo(dogy to adopt this plan. Writ- 
ten, as (he author of this work declares it is. for a class of students 
as talc as eighteen years of age, to my mind it exhibits another 
thoroughly fatal omission, lor it has not a word to say of thai great 
universal law pervading all nature and the world, which explains 
the vcr>' origin of organic forms and the relations of the living ones 
to those now extinct. Should a young man of eighteen years of 
age complete the course pointed out by this work, and yet be igno- 
rant of the law of evolution, I hold his zoological studies ha^Y 
been but poorly grounded. .K companion work to the one under 
consideration on physics would be in the same case, had it omitted 
the law ot gravitation. 

The object of a text-book in zoology for a class of students from 
lilieeii to eighteen years of age should not have as its aim tlie en- 
deavor to teach the greatest number of names of animate objects, 
for at the present day that is a hopeless task, even were it a desir- 
able end. It should, on the other hand, undertake to make clear 
the genera! principles of biological classilication ; it should by a. 
careful, detailed study of a few types, both vertebrate ami inverte- 
brate, clearly point out the universality of morphological laws, then 
these two lessons should be connbined ; next, it should be clearly 
shown the relation between living and extinct types, and tinally. by 
a few clear ex.imples. show the origin of ccrrain forms, as the birds, 
from reptiles, and the ancestry of the hor^, and so on; all of which 
is far more comprehensihle than a jumble of isolated facts uncon- 
nected by any known law. Such a course, properly expanded and 
illusirated by a competent teacher, wUl give a student at once a 
more intelligent appreciation of life and living forms: make him a 
belter observer : create in his mind a more healthy interest in the 
subject; and linally send him forth with a kind of stimulation antl 
systematized knowlctlgc which tits him to further pursue biological 
research, should it happen in any given case to be imparted to the 
mind of a student cast in the biological mould. 

R. W. SHUrSLDT. 
F'irc Winitme, N. Mex, Jui. 9. 



Th« Fliglit of Birdi. 

It is with great difJiclence that I lake part in a discussion partici- 
pated in by such eminent authorities as Profes.sor Newberry and 
Professor Trowbridge, and it is with still inore hesitation that I ven- 
ture to dis.igrec with any opinions brought forward by etlhcr of these 
gentlemen. Nevertheless. I can but feel that undue stress has 
ticen l.iid upon certain facts, while others of equal importance have 
been overlooked or incorrectly stated. 

To a great extent the discussion hinges on the assumption that 
birds need some mechanical device to relieve the muscles of strain 
while soaring, — an assumption whose truth seems open to ques- 
tion, as many of the lower animals are capable of automatic mus- 
cul.ir movements of very long duration. 

Among mammals the cetaceans arc almost constantly on the 
move both by day and by night, while others rest in positions thai 
seem to entail considerable muscular strain, Thus horses very 
frcrpicntly sleep in a standing posture, and ihL* skunk and baboon 
have been observed to seek repose lying flai upon their b.icks, 
with all four legs stiffly extended in the air; a very good example 
of unrelieved muscular strain may he seen in the tail of the spider- 
monkey, whose prehensile power is suiTicient to sustain the animal 
after life is extinct : some birds, during their migrations, fly or swim 
for immense distances without stoppmg for rest, and there is very 
good reason for belie\-ing that many of the petrels keep on the 
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wing for days and nights logclher without intermission ; many 
fishes require perpetual molion in ortler to preserve their equilib- 
rium, while other pelagic (orms appear to be on the mwe for long 
l>eriods ol time without Hagging. — .all these cases necessitating oft- 
repeated movements, which call tor far more serious strain on the 
mtiRcles than the mere extension of the wings during the act of 
soaring. 

The strain on the extensor muscles at such a time can he but 
trifling, compared lo the strain on the levators and depressors of 
such a bird as the albatross, whose weight of nine to fifteen pounds 
is supported by iwn levers of the third class, five to seven feet in 
length ; and yet no bird makes longer flights than this wanderer of 
the sDulhem seas, who has no special device to keep his wings out- 
stretch c<l. 

These instances are brought forward, not to disprove the fact 
(hat a device to ease the muscles in so-iring m-iy not exist, but to 
show that there is apparently not the slightest need for it. 

In regard lo the interlocking of the primanes. which unquestion- 
ably takes place, is not this the result of their emargin.ition, and 
consctjtient failure to glide smoothly over one anolher. rather than 
the end lo be accomplished by this ciitting-away of the feather to- 
ward the extremity ? 

This view of the case is borne out by the fact that the longer, 
more flexible ulnar border of the primary naturally gives at each 
stroke of the wing, thus catching in the radial portion of the feather 
immediately behind it, whether the bird wishes it or not. 

Moreover, during the .ict of soaring, the wing is expanded to its 
utmost, and the tips of the primaries widely separated, while in a 
fresh specimen of Butto bureaus no locking is possible until the 
wing is partially closed. This would seem to be conclusive .is re- 
gards the importance of the locking of the primaries as an aid in 
soaring ; although there remain the facts tluit some birds who soar 
to perfection — such, for ex^implc, as gulls, cranes, storks, and the 
frigate-bird — do not possess cmarginate primaries, while others, 
like some owls and flycatchers, have cmarginate primaries but do 
not soar. 

Professor Trowhritige's comparison of the wing to a flat card is 
hardly felicitous, and his statement that it would be in a state of 
unstable equilibrium but for the locking of the primaries would seem 
open to serious doubt. 

Ont absolute requisite of a wing Ls that the anterior margin 
should be rigid, and the itosicrior border flexible, — a requirement 
which is ract toward the extremity of a bird's wing by bringing the 
quitl close lo the radial margin of the feather, leaving a posterior 
phahle edge. 

Now, if the primaries are inlerlockeil. a rigidity is created toward 
the ulnar border of the wing, which would thus become more card- 
like and unser»-iccab!c than if the primaries did not lock. 

A pertinent qunitiun that might be asked of Professor Trow- 
bridge, is. Why, if the "long primaries present a serious resistance 
. . . when a bird is soaring," do all birds that soar or snil possess 
jusl such primaries, while the corresponding feathers in birds 
which do not soar arc short ? 

One feature in the wings of bir<is pre-eminent for sn.-iring ahili- 
tics, B.g., the VuHurida and Fakcnida. hasnoi been touched upon 
in this discussion, so far as I am aware : and this is the fact that 
when the wing is extended to its utmost, as it invariably is during 
soaring, the metacarpus and phalanges are not in line with the 
ulna, but are bent forward uf it. By this arrangement some of the 
muscles and tendons that ordinarily act in flexing the wing arc 
brought upon the dorsal surface of the bones, and thus have their 
power of flexion weakened, or possibly even made to aid in the au- 
tomatic extension of the wing. If, now. a bird with wings thus 
spread be so killed that there is no perceptible shock or nervous 
start, the bird may remain with outstretched pinionsand sail gradu- 
ally downward, — exactly such a case as Professor Newberry de- 
scribes. 

In conclusion. I can but regret that I have no facts to ad- 
duce that will throw any light on the problem of flight, as it is 
(.ir easier to find fault with any theory than to suggest a bcllcr, and 
purely adverse criticism must always seem more or less ungracious. 

Frederic A. Lucas. 

WaihinKtan, DX^, Ja*. iS. 



Binocular Combinations upon Disparate Retinal Points. 
EVCRV one is familiar with the fact that Wheatslone and many 
subsequent investigators have expLiined the binocular perception 
oJ solidity by the theory of the ■ fusion of images upon disparate 
points.' as ihey are called, in the retina. They have generally denied 
the original possibility of a monocular perception of solidity and 
distance ; and hence, when certain plane figures were sierroscopi- 
cally comb!ne<l. the apparent solidity of the resulting single figure 
suggested iis explanation in accordance with what had previously 
been supposed of the mathematical relation between combination 
and convergence. Thus Wlieatstone's view may be illustrated by 
the following figure. It is well known that the stereoscopic combi- 
nation of these figures, although making a plane image only upot* 
the retina and representing only a plane surface externally, never- 
theless produces the appearance of a solid body. Previous theories 
of vision had maintained thai single vision look place upon corre- 
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sponding points ol the retina, and double vision upon dLsparate- 
points. Now, as the m.ithematicat construction of the case would 
not allow the inner figures and lines to fall upon exactly corre- 
sponding points, the .ipparently single character of the image in 
stereoscopic combination w;is most naturally explained by saying 
thai fusion look place upon ditiparaie points \ and hence when the 
perception of solidity, or relatively different distances between ihc 
larger and smaller figures, uniformly accompanied this kind o( 
fusion, it was naturally ascribed to that process as its cause. 
Whether such a fusion really takes place or not, has been hotly 
contested, and we wish here to present a few new considerations 
to show that it docs not occur, notwithstanding the strongest ap- 
parent evidence of our actual perception of it. 

To make the argument clear, a few words will be necessar)' upon 
what is mean! by ' corresponding * and " disparaic ' points. As in- 
dicated, they denote the points upon which respectively single and 
double vision takes place. But the second term has two very dis- 
tinct applications. ~ one binocular, and the other monocular. It is 
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this last fact and its implications which most in%*estigators, anti 
among them Whcatstone, seem to have ignored. But the impor- 
tance of taking it into account will be evident from the following 
considerations. Take the circles R and L lo represent the retinal 
surfaces of the two eyes. Divide each retina into halves by the 
vertical meriilians ,-(^and AH. Draw also ihe honzonlat merid- 
ians in which lie the points <7, ^,<-. '/,^. and a , b, ^ , d,t' : rand 
r', at the intersection of the vertical and horizontal meridians, repre- 
sent Ihe /(«v<i c^-H/rtiZ/V of each eye. Now, the vertical meridtani 
divides each eye into halves, that correspond to the opposite halves 
of the other eye. Thus we h.ive what are called the nasal or inner, 
and the temporal or outer halves of the eyes. The nasal halves of 
each eye arc said to ' correspond ' to the temporal lialves of the 
other eye. How this will appear can be seen by superimposing 
one drcle upon the other -, and the points a and b in the tcm poral 
hall of the left eye, L. will coincide with a' and H in the nasal half 
of ihc right eye. R : and (/and t in the nasal half of the left will 
coincide with tt and / in the temporal half of the right eye. By 
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calling these 'curresporiding ' halves, we mean that the/ have the 
same fimction of localiiaticin ; thai Is. that they are fonstnjctrd (or 
seeing the same object, at the same point in space, at the same 
time, as-sumJng a given state of fixation ami the [troper position of 
the object, Thus one image of an objcci falling upon >/ in the left 
eye, L. ix-wA the other upon «' in ihc rii-hi eye; or upon * in the left, 
and h' in the right eye ; and so on, — will make the object to appear 
single and in the same place. Hence Ihey arc cilled ' correspond- 
ing' points. But if one of (he images (aIIs upon a. ,in[l the other 
upon b' or .iny point between that and a . which may happen ac- 



cording to the position of the extern.il object, there will appear lo 
be two objects. This is bccau&c all other poirls than «' arc "dis- 
parate ' in relation to a. So with i> and c', or c and ^. Thus. 
while every point in a temporal half is a 'coiTesponding' point to 
a given point in the nasal half of the other c>t. it is ' disparate ' to 
all other poinlK. This i^ the binocular use of the term. Hut since 
the temporal lialvcn d( the two eyes are non-corresponding halves, 
the points a. b. d', and e ai^ also ' disparate.' Now. in the monocu- 
lar retina all the pcrinis are ' dispai'.nie ' in relation 10 each other; 
that is. combination never takes place. Hence a.b. c.d. and e. or 
^', ^. i:', t/'. .ind f' are resi>ectivcly 'disparate ' in rdalion to each 
Other monocularly considered. Then, since the temporal half of the 
right cj'c corresponds to the nasal half of ihe left e)"e. and the two 
.are thus identical in visual functions, a and d', or b and <-', are 'dis- 
parate' in relation la each other in precisely the same sense asd 
and d, or b and e, in monocular vision. This is the monocular use 
of the tcmi. Now. since fusion of Images never takes place in 
monocular vision (say. when separate images fall upon a and b, b 
and f. or a and d. and so on), il c.in never take place when the two 
images fall upon non-corresponding halves of the retina (say, both 
upon the temporal, or both upon the nasal halves ; that is, upon b 
and tt, a and d', or b and ^, any more than they would upon d and 
^, a and d, or b and e, and so on. The reason for this is plain. 
Each eye forms binoculariy only half an eye, so that the temporal 
half of one is identical in functioti vviilli the nasal half uf the other. 
This being the case, the non -corresponding halves of the binocular 
«ye form a monocular eye. Kxpehment will show this lo be iJie 
■case. Hence stereoscopic images falling both of them in the tem- 
poral, or both of ihcm in the nasal halves of the binocular eye. will 
appear precisely as if une of them fell in the nasal and the other in 
the temporal half of the monocular eye, or as if both fell upon sep- 
arate points in any one half of the monocular eye. Thus the 
images in the temporal halves a, *, .-uid it, (-*, can no more combine 
than if they were a. b, and d, e'. Hence a, b. d". ^, arc monocular- 
ly ' disparate;' so also d.e.a'.b^. Now, since monocular combi- 
nation of * disparate ' images never lakes place, we can <lemonstrate 
tliat it can never take place in stereoscopic conkhination; at least, 
where the Figures to be ctimhincd arc such as Whcaistonc'sfiriginal 
illustration represented: namely, two lines which indicate opposite 
inclinations lo the median plane. This is shown in the following 
lines, where A and B. ihe upper ends of the lines, will fall upon 
temporal halves of the retin.'i when C and D fall upon the fo^ea. 
ami ycl fusion is as apparent .is if it were real. The lower ends 
fall upon the nasal halves, and fusion is also apparent ; the total re- 
sultant being a line with the upper end nearer the observer than 
the lower, and apparently upright or at an inclination to the plane 
-of the paper. But it is ejected by non-corresponding halves lA Ihc 
«>-e. 

To illustrate this, take Fig. 4. R and Z. representing the two 
■eyes. Let A and B rcprcscni two figures farther from the median 
line EF\\ii.ti (7 and D. A and B may represent the upper ends of 
the tines in Fig. 3, and Cand D the centres; both together forming 



a plane geometrical outline for a stereoscopic Rguresuch as Wheat- 
stone employed. Take E for the point of fixation before combina- 
tion, so that we may suppose A. B. C and D lo lie in the horopter. 
<■ and r" are the faifeie centrales ; and when the eyes are fixated 
for an object at E, its two images will fall, one upon c and the 
other upon c*: while those of A will fall upon e and r', of Zf u|)on a 
and a', of C upon (/and d'. and of D upon b and **. Now. a and 
a', b and b'. <:and c". d and if, t and ^, being coriespouding points, 
the several objecis will be seen single while they arc in the horop- 
ter ; but the position of their images upon the retina must be no- 
ticed before indicating the effect of stereoscopic combtnalion. The 
images of each object fall upon corresponding halves of the retina ; 
but Ihe images of A and B compared, also of C and D compared, 
fall upon non-corresiMJiiding halves of the retina. Now, in stereo- 
scopic combination llie object is lo make A and B. or C and D. ap- 
])car to coinciilc respectively ; that is, appear upon the fovea. This 
may be done by converpng or by diverging the eyes. But this can 
be effected only by fusing one image of .^4 or C in the one eye with 
the image ol O ox D respectively in the non-corresponding half of 
the other eye. By convergence the fusion will be of images at 
present in ihe temporal halves; by divergence, of images in the 
nasal halves: that is, by the former combination, must be of exira- 
foveal, and by thelatter ofintra-foveal, im,igcs. a and (^,and</and 
e", arc extra-fovcal. because they lie in the temporal halves : d and *■, 
and 3 'and A', are intra-fovcal. because they lie in the nasal halves o£ 
the eyes. Now, if we converge the eyes so as to bring the im.igc of C 
and D'mKo the fovea, il is evident that the combination takes place 
only by what are exlra-foveal images when the point of Iixalion is 
E. Convergence lo produce combination of C and D requires a 
new point of fixation in the median line at the intersection of the 
lines which represent the course of light from C lo d", and from D 
to b. When this is effected, the fovea; c and c" arc shifted, the 
former to b and the latter to if, to receive the im-igr-s at those 
points. But thus, whde ihc images of C and D arc fused in the 
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fovea, those of A and B stiEl fall upon exCra-foveal points as (ar 
from the new posilimi of c and f' as a is from b, and *:' from if. 
Bui being both extra-foveal, they fall in temporal and therefore 
non-corresponding halves of ihe relin.^. In Wheatstone's experi- 
ment. Fig. I, these would represent the larger squares, and the ap- 
parent combination represented in the base of a visibly solid figure 
ihus perceived is explained by ' fusion upon disparate points.' But 
being extra-fovcal, and in the temporal or non-corresponding 
halves of the retina, these points are not binoculariy, but monocD- 
Urly 'disparate," and hence the fusion claimeil for them is .-15 im- 
possible as if il were claimed for the points a and b. or a and e. or 
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,y two points in monocular vision. Images upon different sides 

the fovea in moaocular perception never combine, and arc never 

pposcd to combine. Now. sup|iosiiig C and D in the fovex i 

,n<l i' by convergence, and keeping In mind the fact ihal ihe lem- 

ral liaU of the riglit eye in Wnocular perception corresponds to 

e nasal half of the left in monocular perception, the images of A 

id B. while they fftll in non-corresponding halves, occupy po?ii(inns 

'isually the same as if they fell upon n on -corresponding halves in 

lOnocular perception, the temporal and nasal ; and hence, siiperim- 

sing I. u|>on K, e' would fall as far from the fovea in the nasal 

,U as (I from the fovea in the temporal half of the left eye /- .- Ihal 

the images of A and B. a and e , visually fall upon opposite 

jites of the fovea, and can no more combine than separate images 

monocular perception. 

The same general result is obtained if we combine Cand D by 
'diverging the ej-es ; that is. by focuaing the eyes in the mcilian line 
beyond the point £". or beyond the stereoscopic figures. The eyes 
art thus turned outwards, so that the fovea in each case must be 
shifted inward from c to //, and from e" to V. Combination of C 
and Z? will thus he attained by intra-foveal images, — Svich as arc 
inlra-fovea.1 while the point of fixation remained at E. But when 
rfand f>' arc brought inia their corresponding fovea, i and <j' still 
remain intra-foveal al distances from the fovea etjual to that be- 
tween li and e. and a' and *'. By the same argumentation as be- 
fore, it can be shown that the images of A and B. rcspccUvcIy e 
and rt', cannot combine. Thus, tjcing both intra-foveal. they fall 
upon |>oinis in the r.-is-tI halves of the two eyes. These are binocu- 
larly non-corresponding, and therefore monocularly complementary 
halves of the retina ; hence falling upon e and a ' in binocular \iston 
is the same as occupying opposite sides of the lovca in monocular 
vision, and so combination will be Impossible. This shows the im- 
portance of observing what is implied by the term 'disparate.' As 
long as wc conceive the term in its binocular application, there 
would he snme reason for supposing combination upon them under 
the circumstances described. But adjustment by convei^encc and 
divergence, the former for exlra-fovcal and the lattt:r forintra-foveal 
images.. re<]uires us to think of" disparate ' in its monocular applica- 
tion : and in that case wc must either deny the possibility of combi- 
nation upon ihem. or abandon the whole theory which makes a 
nasal half of one eye correspond 10 a temporal half of the other ; 
for, if 'disparate' points in monocular perception may admit of 
combination, a nasal half may correspond to a nasal half, and a 
temporal to a temporal half, of the retina. This has never been 
assumed to be possible. 

Of course, ' intra-foveal ' and ■ exira-fovcal ' arc used with refer- 
ence to the vertical mcridi.ifl. and not the horizontal meridian, as 
Fig. 4 would seem 10 imply. In the last figure A and B represent 
positions relative to the vertical meridian of any objects in the tem- 
poral halves of the retina, and hence the)" may he above or below 
the horiiontal meridian in which they really lie, according to the in- 
cHiiatiun of the lines lo the median plane. The modification for 
the nasal halves of the retina can be supplied by the reader. It is 
evident from this that this demonstration docs not apply mathe- 
matically 10 Fig. I, where iIil* apparent fusion is of biiiocularly 
•disparate' points, although, taken tn the totat sense for i&calita- 
Hon. it will apply. But it is combination, nol localization, that wc 
are discussing. 

If the stereoscope is used to effect the combination, the perspec- 
tive noticed in convergence with the naked eyes is reversed, and is 
identical with that effected by the divergent movement to produce 
combination. The reason tor this may be briclly .stated. The 
partition tietwcen the lenses lies in the median line, and hence cuts 
off the cxira-fovca] images entirely. Combination has therefore to 
be effected by the intra-foveal. With this statement of the condi- 
tions, the argument could be carried out as before. 

But the reply to our position that stereoscopic combination upon 
' disparate ' points must be impossible, will be the very plain one 
that it contradicts thc/or/; of actual vision; that we can actually 
seethe combination to have taken place; and, since it cannot have 

ibetn upon corresponding, it mtist have been upwjn 'disparate' 
points. There are two replies (o this, and, in addition, .on impor- 
tant fact which explains the apparent anomaly. In the first place, 
tfce demonstration is mainly intended to show that the phenomenon 



must be impossible if we still retAln the ordinary theory in regard' 
to the divisions of the retina and their functions. In the second 
place, experiment shows that our claim is correct : for. after long 
practice in combination by convergence or by divergence, those 
images which, according to construction, must fall upon disparate 
points, and which at first seemed to be single and to coincide, ap- 
pear double until they are brought into the fovea. This indic:ues 
that they were never really fused into one. Why. then, is the fusion 
so apparent to vision ? The .inswcr is, that inhibitinn had sujw 
prcssed such portions of one or both images contending for fusion. 
that the resultant, made up of complementary elements, appears as 
a single image. After considerable practice, the reflex and auto- 
matic tendency is weakened, and inhibition correspundingly de- 
creases ; so th.il the images which before seemed ^ngle appear 
double, as the law of disparate points requires. 

Kiltimoie, Md., Jwi. ♦. J. H. HVSI.OP, 

Bacteriology as a Stud; in Schools. 

The subject of the study of bacteria, discussed by Professor 
Conn in a recent number of Scienct {\\. No, 357), b one which de- 
serves [nore attention than it has attracted thus far. and I take the 
liberty of making a few suggestions which have presented ihem- 
sclvcs to an investigator rather than a teacher, but which may 
prove useful to the latter. Let us call the subject ' bacteriology ' for 
convenience' sake, and drop the misleading expression "germ- 
theory of disease,' which has had its day. We know, as positively .15 
we know that the earth revolves on its axis, that certain diseases in 
man and animals .ire caused by the in^-asion and multiplication of 
bacterial par;isiies. There is no theory about this. The phrase is 
misleading, because it states thai all disease may be due to germs, 
which is manifestly untrue. 

There are several classes of students who would be greatly bene- 
fited by a careful study of bacteria in the laboratory. 

1, Students af general biology and physiology would gain \iy 
a few simple experiments, readily performed, a very clear insight 
into the great metabolic activity of life in general, of bacteria in 
particular. It would be easy 10 demonstrate the formation of 
soluble ferments related to pepsin and diastase: the production 
u( soluble and insoluble pigments, and Ihe effect of re^agents upon 
them ; the relation of vital activity to oxygen as expressed by 
aerobic and anaerobic germs ; the effect of bacterial growth on 
various substances, such as blood scrum, gelatin, and milk : the 
resistance of spores to high teniperaiurcs ; the effect of disinfectants 
and antiseptics; the phenomena of phosphorescence, nitrification, and 
other equally interesting and instructive features of bacterial life. 
The habit of close observation and careful differentiation may be 
rultivaied by the parallel study of two species as nearly alike as 
possible. All this, and more, can be done with bacteria obtainable 
at any time, from natural wjiters, from the soil, the digestive tract 
of mammals and other animals, from milk and various infusions. 
To impress the mind with Ihe destructive effect of pathogenic 
forms, a rabbit, or mouse, or guinea-pig maybe inoculated with 
some germ fatal to these animals, hui harmless 10 man. Such a 
form, fatal to rabbits, is occasionally present in the mouth. The 
microscopic study of bacteria brings out facts of histo-chemistry, 
and features of the microscope itself hitherto scarcely known, 
which should be applied in onlinary histologic work. 

2. There is another class of students who stand in need of such 
instruction. Mucti uf the preparatory work of the student of medi- 
cine can and should be done at our higher institutions of learning. 
For instance, the admirable work done .it Cornell University in 
preparing students for the study of medicine, of which 1 have per- 
sonal knowledge, has always tended to push students into the front 
rank at the niCTltcal schools. These have nu lime to spare to leach 
students how to dissect well, how to study anatomy or to acquire 
the methods underlying histologic work and chemical analysi.s. nor 
h.^ve (hey the time to teach bacteriology. Yet no one should graduate 
in medicine to-day who docs not knou' something about the secret 
working of this miscruscopic world, who cannot reai>on with it in 
his practice, or recognise the different forms when a diagnosis may 
be based upon them. Our biological laboratories may do much to 
help the medical schools in this dircctiuu. The physician will then 
be equipped with healtluer ideas concerning the ' gerra-theory : ' 
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and the adverse opinion still expressed upon it by many, which 
may be safely called the opinion of ignonncc, will soon be heard 
no more. 

Anotlier class nee<ls some knowledge of bacterial life. Thfa in- 
-cludes all, — the father, the mother, the teacher, the dlUcn. Who- 
ever has charge of hum.in life should know something of the nature 
of infection with its manifold ways, of the necessity of disinfection 
and the means within reach. Education in such subjects is the 
only means of strengthening our present lax and indrfTcrcnl spirit 
■with reference to the public heallh. For this third and largest 
-class a brief course of lectures, with demonstrations that will im- 
press firmly the reality of the vital force inherent in bacteria, would 
be amply sufficient. What is necdeil is a certain attilude. an intel- 
ligent receptivity of the younger generationswhich will be favorable 
to all propw measures for the protection of public and private 
health, and which will promote in every way the study of the laws 
that underlie it. 

The teaching of hygiene is taking root rapidly and firmly in the 
■ConlincTilal universities, and bacteriology is intrusted to such 
■chairs. Our own higher institutions arc beginning to realize the 
need of such instruction. -As yet we have not gotten far beyond 
muscle, hut that is a very good beginning. Bacteriolog)*. though 
linked to hygiene as .1 branch of study, should, for the lime being. 
find its place without difficulty in the biological laboratory. 

Theobald Smith. 

WMhtiigtoa, D.C, Jm. 9]. 



Queries. 

25. Tree Temperatures.— In speaking whh two fannere, 
•«ach of more than ordinary inlclligencie, one last winter and another 
this, on the subject of temperature, they asserted th.nt a Iherniomc- 
ter hung against the trunk of a living tree of any siie would not 
■register as low as if suspended (as one made the oliscrvatlon) from 
a wire clothes-line, and the other from a pine post. Is this a fact .* 

D. LlCHTV. 
Ri>cVronl.ltl.,j»n.tj. 

26. The Earth's Rotation as aftectisg Railway- 
Trains. — In Maury's •Physical Geography of the t^ea.' edition 
1855. p. 39. paragraph 43 rea<ls as follows ; " Take for illusiralion 
a railroad that runs north and south. It is well known to engineers 
that when the cars are running north on such a road, thcir_tendcncy 
is to run off the east side: but when the train i& running south, 
their tendency is to run off on the west side of the track, i.e.. always 
-on ihc right-hand side. Whether the road be one mile or one 
hundred miles In length, the effect of diurnal rotation is the same; 
and the tendency to run off as you i:ross a given parallel at a stated 
rate of 5|M:cd is the same, whether the ronrl be long or short, the 
tendency to fly the track bcijig in proportion 10 the speed of the 
trains, and not at all in proportion to the length of the road." Now, 
this article is quoted by niany scientific authorities. It goes the yearly 
round of papers and periodicals. Is it true ? To prove or disprove 
it. I have sent out a circular letter, to get from those familiar with 
railroads the facts on thesubjccL If it is true on a single-track road 
running north and south, with the same number of trains passing 
each w.iy, the rails, and flanges of cars, not turned, .would be 
■equally worn. On double>lrac:k, the cast rail north-bound, and 
west rail south-bound, would be most worn. Cars that were not 
turned would have their wheels and flanges equally worn ; but 
locomotives, if " the tendency is always to the right," would have 
their right-hand flanges most worn. To facilitate the inquirj'. I 
ask a list of questions. The questions arc not askcil for any per- 
sonal advantage, but as of general scientific interest, i. Do cars, 
when running north, have a tendency toward the cast ? 2. Do cars, 
when running south, have a tendency toward the \vest ? 3. Have 
any instances come under your observation that indicate, by any 
wear of rails, of journals, of boxes, of flanges, or any pan of a rail- 
way equipment, that " a train going north has a tendency to run off 
■on the east side, but when the train is going south the tendency is 
to irun off on the west side of the track " ? 4. General remarks, 
with detailed description,— evidence /rj? or con from engines or 

xails. JOHN C, GOODRIDC.K, Jr. 

Nn Vark. Ju. t». 



Answars. 

31. Globular UcHTNtNC. —Governor Talmadgeof Wisconsin 
lived in a lwo-9tor>' log-house on a level prairie near Fond du Lac, 
a short distance from a ridge of limestone that rose abruptly from 
the prairie. The upper storj- of the hau.'ie h,id two rooms, with 
windows and doors forming a straight line through the house, and 
also an entry or hall between the rooms. One afternoon, when 
the windows and doors were open to allow a draught of airthrough 
the rooms, a ball, appareittly a foot in diameter, floated slowly in 
one window, past Miss T-iImarige, through the hall, and probably 
out of the other window, as the servant-girl ran screaming from 
that room. About the same time a barn near the house was struck 
and consumed. I could learn nothing further that was definite 
from those who saw the ball, when I reached the house. 

T. MCOONOUGH. 
HontclHit, N.J., Jon. 14. 

22. Wasp-Stings. — I have read with interest the items recently 
published in Science on this topic. Forty years ago. when a lad at 
school in Killingly, Conn. <in that part of the town at present 
known as Putnam Heights), I learned from schoolmates that any 
wasps could be handled without danger if one held his breath, f 
saw the experiment successfully made by many of my fellows, and 
ventured to make it myself with like results. Since that time 
scarcely a year has passed without my repeating the trial on wasps 
that have come in my way. I have never been stung except when 
1 have forgotten myself, and allowed mysell to inspire or expire the 
breath. Sometimes, after throwing the wasp violently away. I 
have been stung, because it had clung to my finger, and, not 
observing it, I had breathed. Orrfin-irily 1 notice after an experi- 
ment a slight feeling of numbness on the part of my hand where 
the wasp has attempted to sling me. I am accustomed to judge 
by this feeling whether the wasp was one of the stinging kind. As 
to the cause, I do not know of any. But many scientific persons 
have unscientifically refused to believe my statements, or to test 
them by experiment, because 1 could not answer their question. 
'How do you account for it?* Whether the forced suspension of 
breathing juralyzes the nerves near the surface of the skin, — 
whether it stops the capillary circulation near the surface, — or 
whether its effect is something altogether different, I do not know. 
Nor do I see exactly how a paralysis of the su|icrticial nerves, or 
an influence on the surface circulation, would prevent the poison 
from giving pain after commencing respiration again, provided that 
the wasp has succeeded in piercing the outer layer of the skin : for 
if the poison is exuded from the stinger, as I have sometimes seen 
it, it would act effectively upon remov.il of Ihc paralysis when 
breathing is resumed. But my experience seems to lead to the 
conclusion ihnt ihe poison rlncs not penetrate at all during the sus- 
pension of the breath, but is left on the surface of the skin, and 
produces only the effect of a faint numbness after its effects he^n 
to be felt through ihe outer co.Tting, I do not take up this Subject 
as one who has conducted any careful scientific experiments on it. 
My .iccount of the matter may, however, help, tike farmer articles 
in Science, In interesting experts in physiology to make genuine 
scientific experiments. One may hope that something important 
will be discovered in regard to the effect of forced suspension of 
the breath upon the nerves of feeling, the capillary circulation, or 
the resistance of the skin to penetration. W. T. HARRIS;. 

Concord, Most,, Jiui. 99. 

23. Drops of Water. — In answer to E. J. Pond's query in 
Scietue for Jan. 20, it seems tu me that the phenomenon is explain- 
able in the same way as the related phenomenon of drops of water 
on a hot stove ; viz.. rapid evaporation causes a layer of vapor to 
surround the tlrop. .-ind this, by its repulsive expansion, keeps the 
globule of liquid from touching the hot metal in the one case, and 
Ihe surface of Che water in the other. The small drops that fall 
from the oar-blade will (lost a short time before calcscing. even 
when no wind is blowing ; the fall through the air apparently set- 
ting up evaporation enough to bear up the tiny globule. I have 
seen them at night, when the air was perfectly slill. gleaming lUce 
seed-pearls in the moonlight. When the wind is strong, much 
larger drops will be supported because of the rapid evaporation. 

C. M. WiRICK. 

M«trDpot)i, ni., Ju. 11. 
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BOOK-NOTES. 

— •American Fishes." a popular treftiisc 
upon the {jariie and fuod fishes of North 
America with especial reference to liabits 
and mcthoils of cajHiire. by d. Drown Goodc. 
will be really March i. The rcpuialion of 
Professor G. Brown Goode. UnitctI States 
commissioner of fisJi and fisbciics, is a 
guaranty that the subject has been created 
in a masterly manner, arid with a close at- 
lenlion to detail, which will mnkc this hook 
the tnvaluabte companion of every loi'er ol 
bshing in all sections of our country. 

— The name of M;uk Ho[>kins h.^s for 
many years been famous in America for pro- 
found scholarship and praLtlcal wisdom. Its 
boiiQred bearer, the president of Williams 
College, has passed away : and now his son. 
Mark Hopkins, jun., brings the name once 
more into favorable public attention as the 
author of a brilliant new novel. It Is a stoiy 
of .'\merican life in I'aris and Nice, with 
picturesque Russian and French accessories, 
and evinces a wonderful slory-lelling faculty 
and cosmopolitan spirit. It appears in Feb- 
ruary from the press of TicknorA- Company. 

— The gcniiirjc 'Memoirs o( Ciribaldi,' 
written by himself, and extending to 1874. 
were to be published by IJarbcra l:ist munth, 

— Charles K. Hcchncr, 5 Gold Strccl. 
New York, has prepared and published a 
manual of pharmacy and pliarmaccutical 
chemistry. 

— Anotlier of Prof. N. S. Shaler'a articles 
on the surface of the earlh appears in 
Scri^rr's AfajfastHd for February under the 
title of • Volcanoes." Among the illustratiotis 
are a number of very picturiesquc views 
of the great eruption in the Sandwich Islands, 
which have never before been engraved. 

— Novello, Ewer, & Co., New York, an- 
nounce that ihey will issu<; in the spring, pro- 
\-idcd the number of subscriptions justify the 
venture, a review of the New York music 
scasonof 1887-88. by Mr. H, E. Krehhiel. 

— Henry Carey Itaird has issued this year 
in pamphlet form another series of brief 
tracts on some economic questions, which 
were printed in various journals from iHSj 
to the present ; also an argument of Henry 
Carey Baird, chairm^in of a committee ap- 
pointed by a pubhc meeting in Philadelphia. 
before the Committee on Ways and Means, 
March 9. 1876, in opposition to the isstie nf 
$500,000,000 30-year 4i per cent gold bonds 
for the refunding of an ccjual amount of 5-JQ 
bonds; and 'Two Roads. — the One lead- 
ing to Civihiation, Trospcrity, and Happi- 
ness; ihe other, lo H-irbirism, Rebellion, 
and Societaiy Anarchy,' being an open let- 
ter to the President of the United iitaCes and 
Mr. ex-Speaker Carlisle. 

— Messrs. T. Y. Crowell & Co. announce 
two new books by Tolstoi. The first contains 
a numlwr of his fascinniing short stori'Ps for 
:hildrcn. rendered from the original by 

lalhan Maskrll Dole. Crisp, quaint, and 
artistic, dramatic and tender, often with a 
quiet touch of humor, always with a moral, 
not preached nor obtrusive, but which .ip- 



peals to the simplest understanding, these 
fables and stones show Count Tolstoi in a 
new and surprising light. The second is 
Count Tolstoi's latest work, * Napoleon and 
the Russian Campaign,' and will appeal es- 
pecially to all who are interested in historical 
Hicralure. 

— Mr. George Kcnnan, the Siberian travel- 
ler and writer, has bctn black-listed by the 
Russian Crovemtnent. and will not lie per- 
mitted to re-enter the Czar's dominions. "■ I 
cKpecled, of course," says Mr. Kennan, " to 
he put on the Russian black-list. I am only 
thankful that I succecdetl in crossing the 
frontier with all of my material an<l papers 
coming this way. The outside of the Rus- 
sian frontier line is a good enough side 
for me at present. I became satisfied before 
1 got half through Siberia ihal I should never 
be permitted 10 go there again, and that after 
the publication uf my papers no other for- 
eigner woidd he allowed lo make investiga- 
tions there, and I lost no possible opportunity 
to secure accuracy and thoroughness. 1 
brought back mare than hfty pounds of notes, 
papers, and original documents, many of the 
latter from secret government archives, be- 
sides five hundred or six hundred foolscap 
pages of manuscript prepared for me by po- 
litical exiles in all parts of Siberia, and cover- 
ing the most noteworthy cpiiodcs in thejr 
lives. 1 visited every convicl-mine in Siberia, 
and every convict-prison except one, and 1 
believe I know (he exile system hetlcr than 
most officers of the exile administration, and 
far better than any outsider. I can regard 
the black-listing, thureforc. with a certain 
degree of complacency. The slable-door is 
locked, hut the horse has been stolen — and 
I've got him." — ,V. K Tribune. 




Calendar of Societies. 



Boston Sitnety ofXatural Ifiitsry. 

Ac*. I. — E. O. Jordan, Beginnings of Natural 
Hifctoiy in Amcric*. 







Amusements of New Yorle. 

■iCFAIM THEATRE. 

' UANtEl- mOHMAN Mwuger. 

Cot. 4[|i Avenue and ijd 3l. 

THE WIFE, 

A N«iir Play by D. Bsi.ako und H. C. Ds Mit.UK. 

Preceded by Edllha'i Burglar. 

Evening, 1:15, Saturda)' Malincu • 



MADlSON.SgUARE THEATRE. 
MK. A. M.fALMEK, Sole Manaser. 

l^vcniQi^ai S:)o. Saturday maita^e at •. 

THE LONDON COMEltV St^ICCESS. 

HEART OF HEARTS. 

HEART OF HEARTS. 

iJy Hmaty Arthur Jouet, author ol " The Sili^r Kins." 

d!c. 



WALLACK'S. THtKD WBBK. 

tJndEr the direclion ol Mr. HENKV E. AHBEY. 

EvBniiiB.aiis. Matiii*«SATlIRUAV, irts- 

L'ABBE CONSTANTIN. 
L'ABBE CONSTANTIN, 
L ABBE CONSTANTIN. 
L'ABBE CONSTANTIN. 



CASINO. IlroAdira.yiad jqlh St 

Eveninin at B. M-idficc S^LEitd;(ir al >. 

THE BBICHTE.ST. MERRIF-ST.AND MOST EN- 
JOYABLE COMIC OPEKA tVKR PRF.SKNTED, 
AS PKRFORMEIJ NEARLY jtM TIMES. 

ERMINIE. 

RECEIVED WITH ROARS OF LAUGHTER. 



M 



EI KOPllLll AN OfERA HOUsL. 
t;RAND OPERA IN HERMAN. 
Sf« r>ailv Hapera (nr PmicTainine. 
niiiufli(Ea<iiLy liumy A.M. (ill 5 P.M. 



ACADEMY OF MUSIC. 
Oilfflore ftTompkini, PropTWUinand Manogsra. 
Monday. January ^ih. 

M AZULM. 

GRAND PANTOMIME. 
Evecilngis at S. Mititiee Wedacidiy and Saturday at t. 



DALY'S THEATRE, Broadway and joih St. 
tjnder the nuinacenicnt ai Mr. At/GUSTIN 
DALY, 
OtchcsCra. tt.;'). Dteu Cirtle, 9t. Second Balcooy, jnc 
EVERY EVENING at B:ij. MATINEES ibe^nM: 

EVERY NIOHT ai 8iij, H'^'i'i"'"' "' SJi»li.»(«»™'i 
comedy in fiva acu, ' Midtummcr NiEht't I>c«am. try 
AUGtlSTIN DALY. 
MAIINEES WEDNESDAYS and SATURDAYS. 



NIBLO'S. NIBLO'S. 

Mr. K, {i. OILMORE. Lcfctee and Manager. 

Reierrrtl wa.it, orchettra drct« and lijilconvt j<K. 

FOURTH WKEK. FOURT H WEEK.. 

STUPENDOUS SUCCESS. 

Meiart. Henry Petlic n-od Auguitut Harru'a Great 

Engluh Melodrnma. 

A RUN f>K t-UCK. A RUN 07 LUCK. 

A RUN OF LUCK. A RUN OP LUCK. 

MATINEES WEDNESDAY AND SATURDAY. 



BUNNELL'S 

uLD 

LONDON 

UUSBUM. 



7*B-}a Ilri»adway. 

Sttnrd Hairy Family 
D»gCircu» Wiindetn. 
The Gmlcat Sti'uw. 



Admiiuiiiei, aje. 

Childteo, too 

CoDtiauoui 

Entcdainnient. 

NoatitiU itP.M 



DEN MUSEE. njA St.. betwMR sih and Oili Ave. 

Op«n from 11 Lo it. Sunday. 1 to ti. 

New Gn>uH. New Pai-ntlnn. New AitriureiMM. 

KHIlKl.Vl NAC:ZL 

and hit HUNGARIAN ORCHESTRA, 

CONCERT.^. FROM 3 to^ AND 8 w n. 

SMC-iidetliibilian ol Pualirtgi now open, 

AdmUaiijn to all. yt ccntt. Ctuldrtn 13 ceati, 

Ajecti, the Myiiilyinc Cheu AutoniBtoa. 



THE CHEAPEST UNO BEST * 



. 67 PARK PLACE. NEW YORK 
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STATEMENT 



t» 



The Mutual Life Insurance Company of New York, 

BIOEAAD A. HoOnBDT, Fnddak 
■For th» ytar endlw^ Jieeewtber Stmt, 18B7. 

ASSETS •! ie,80e.851 68. 





Insurance and Annuity Account. 








No. 


AmounL 




Ho. 




Policies and Aimultlcs In 

foroe, Jan. 1st, 1887 .... 

HLikB Asumed 


UB.(B7 
21,800 


fl8,4e7'.468 87 


Follole* and Annuities In 
foro& Jan. lac, 1888. . . 
Btaka 'Tennlnated 


1«,«48 

u;HB 






ita^sa 


$«S,26S,671 SO 


UMBS 


$468,IBMnK 



Or. 



Revenue Aooount. 



ft'. 



To Balance from last aooount . . . tlOi,n9.7M St 

" Premiums 17,110,901(8 

" Interek, Reuta and Premium 

on Seourltlea Bold Q.OOe,cao H 



$l«r,883«B 77 



By Bndowmenta, Pnrobaaed Iai>ur' 
anoes, Dlvldenda, Annuities 
and Death Claims 14,198,431 ao 

*^ Oommteions, Comrotitattons, 
Taxes and all other Expen- 
ses 8,640.51149 

" Balance to new aooount 110/M1,71S 08 

$127,880,656 77 



Dr. 



Balance Sheet. 



Or. 



To Re§cTve for Policies In force 

and forrlsks terminated . .$118,480,000 00 
" Premiums received in advance 82,814 80 
" Surplus at four per cent 0,804,441 S9 



tl 18.806,801 88 



Dy Ikmds Securod br Hortgooes on 

HealEstata 9^,015,90608 

" United Statea and other Bonds. 48,480^77 81 

" Heal Estate and Loans <m OoU 

latetBla 9D,lB0,m 87 

" Casb Id Banks and Trust Com- 
panies at Interest tfiltjta 06 

" Interest accrued. Premiums de- 
ferred and In transit and Bun- 
dries 8,»ra,H8B8 

9118,800,861 88 



I have carefully examined the foregoing statement and find the same to be oorrect. 

A. N. WATEBHOUSE, AudttOT. 
From the Surplus above stated a dividend will be apportioned as usuaL 



Tear. 



KskB 
Assumed. 

1884 984.0^,^80 

H« 40,507,180 . . 

1880 Be,Ra:i.n9.. . 

IBsr B9.157,4flB 

New Yobk. January 23, 1888. 



Surplus. 



Risks 
Outstanding. 

..9851,?rte,»B $1,743,771 

... 868.081,441 5.018,684 

... «a,toijm .\648,68e 

... 4«r,fl«,0il8 e,2U,442 



ROBERT A. QRANNISS. Vlce-Pre«idra^ 
ISAAC F. LLOTD, Sd Vice-President. WILLIAM J. EA8T0N, Becretair. 



BOARD OF TRUSTEES. 



Sauubl £. Sproi'lls, 
Lucius Rohinson, 
Kamltkl D. Babcock, 
George S. Coe, 

iOH\ F. DaVBLIK, 
[ICMAHD A. McCt'RDV, 

Jambs C. Holdhn, 
Hbrmanh C. voh Post. 
Alexander H. Rice, 



F. Ratchi^wi Staiue, 
Lewis May, 
Oliver Harriman, 
Heshy W. Smith, 
RobhbtOlvi'hamt, 
GEORriB F. Bakbr, 

ius. Thompson, 
lUDLKV Olcott, 
Frederic Cromwell, 



TuLiKN T. Davteb, 

Robert Sbwbll, 

S. Van Resssklabr Crucer, 

Charles R. Henobrsok, 

Geokce Blirs, 

Rupus W. Pbckham, 

J. Hobart Herrick, 

Wm. p. Dikon, 

Robert A. Gkakniss, 



Nicholas C. Millkb, 
Hrsrv H. Ror.ERS, 
Ino.W. a itch I nu loss. 
Theodore Morford, 
William Raiicock, 
Preston B. Plumb, 
Wm. D. Wash burn. 
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SixvH Year. 
Vot, XI. No. a6a. 



NEW YORK. FEBRUARY lo, 1888. 



SisotB Copies, Ten Ckhts. 
$3.50 Pm Vkar. in Advahck. 



BBt«>«d U Mm Twk rsaMWo* u SMond-OUa MmI-MkUu. 



£ditorial ...... 

Annual Report ot the New York StUc Department of Public 

Ttidiruciiun. 

The Death Penalty 

Hxplorations in the Dominion of Canada, 18&6 

Dr. J-\ Boas 

Mental Science. 

Wlim Ihe Will E(Ietl> ..... 

A. Study of Ilypnulum ..... 

Health Matters. 

The Thetniml nemh-Poini of GMterin 
The Hemdon Scarlet-Fever Epidemic 
Contagiousncs* of I,eproi.y - . , . . 

Exploration and Travel. 

St«nley'§ Exprdiiion ..... 

Antarctic Regions ...... 



63 Electrical Science. 



63 



64 



Electricity direcily from Ileal , . . . 

S^)rJEue Elctttic Railway in Ki.chinond 

Book-Reviews. 

Polilit-a! Ecuiiomy ..... 

Nuti'irf> SiRfi'darrl Dtctiontry of ibe Engliiili Lanriuce 
llacKl-BookofVolap&k . . . . . 

VolapQk ....... 

Manasemoif of .\cciimuIatois .... 

Notes and News ..... 
Letters to the Editor. 

Weather Prc<] icl ioim . . . X. 

The Snnw-Snake and it* Name , IV. M, BrauiAamf 

The Occiptto- Temporal Region in the Crania of Camivora 

ff ant ton Alitn 
Mon.iciilar versus Binocular Viition . . /, ff. Hysf^ 

TiAiiM-'ODtiitetital Kailroadt . . iitr^ert I.aitg 

Queries and Answers ..... 



70 



"he Science Company, Publishers, 4J Lafayette Place, New York 

London agent: G. E. Stecliert, 26 Kiitg IViUiam St., Strand. 



LONGMANS, GREEN.«^^ CO.S NEW BOOKS. 

' ' ' '* \t~« :irl Vt<p rKi* rSlvfilT r*aHln<v m«r1 



Course of Lectures- on Elec- 
tricity. 

DaUvend b«4ore i)ic Sccisty of Aitt. Bjr GaoibK 
rmiBia, U.A., F.R.a (t. and E.I, F.R.A.S., 
M-ST.E. ant R.. Amoc. Ipm. CE. Cn>wn a*o. 
♦1.J0. 

II- 

Biographics of Words and the 
Home of iht Aryas- 

By F. Mav UttLLM. CMwn S*o, doili, fa.oo. 

ni. 
Papers Literary, Scientific, etc. 

B)rth«Uir Flkkxiihc Jkhkik, F.R.S. LL.D., Profcs- 

lor (•( F.naine«rinB In the Uiiiv«T«ity cf Edinbiirg]), 
Edited tiyS'iiliiBr Colrin, U.A., and J. A. Ewinf, 
F.R.S., Hfiibit McMui* bjF kouRn t-Ai.'ii St*i'«x. 
auH. Id iw» volumti, wlrh pnniaiu aniJ diasrama. 
Bra, riMh, tio-S". 

IV 

Modern Theories of Chemistry. 

By tia. UuTMA* Mevna. Prolt^uof ul CheoiMiry'n thp 

Univeniiv <^ Tul>kii««». TiNinlaMil from ihc Ger 

aion (^Ih edilion> by F. PbUliia Dc.linn, D.Sc. 

<Und.), B.Sc. iS«n:>, F C.S., Frvtcnor oT ChcmlHry 

I la ih> Durtiain College at Sdmct, Neni-dMlc-upou- 

I TyacBBdW. Cwieioo Willi»iii.. fl.St.. FC.S. Wo- 

\. rcMorof Cbeaiitirjr to the Fir«h Collet*- SlicllUld. 

Bvo, <l<4h, tf-jo. 



-a. 



"/ 



Astronomy foi ■' >,.;/. t^ 

APracilcalManualaf I. . . '•'■'^■'/*X 

tud?« idapleil tftiho Puwrrri '■( MiMlerult~K 

Edited by J. A. Wajtmnnr- in.ivaii. wiihil 
laacc of T. W, Raclihouw, P.R.A.S.. S. W. Bitfn* 
haiB, M.A.,F.R.A.S., J. kaxdOapron, P.R.A.S.. W. 
F. Denning. F.R.A.S., T. Gtryn Elp-r. F.R.A.S.i 
W. & Franks F.R.A.S.. J. F.. Can, M.R.I.A.. 
F.R-A.S., .Sir H<i«-3i(dGn.ljl>. r.R.S.. FR.A.S.. E 
W. Httinder. F.R.A.S.. and oihRm. Illutirasad. 
Crttwn Sra, cinth, |>.>5 

VI 

Early Adventures in Persia, 
Susiana. and Babylonia. 

Indadins ■ raideiicc am>ini: the Bakhityari and whor 
wild tr11>«i. before the discover)- of SimfTi.tk. HySm 
Hanm IjkVAin. C.C.B.. auihor n( *N'iwv<ih tml il» 
Kotnaim.' elc. In ivo vQluinct. tvo, doili, with col- 
ored (mnibpieM and IIIuMtaiioiii. imd m«|>«, f j.jo. 
"A MimnKroconl of iid*«nlijf«."— ,V. (', T'liumi. 

"... from the mer*))- ia«iriiei>t-c point of view 
Sit Hrnty |.ayinl'* new book l> a wejcninc «dd[tion ID 
itivlllCrnlUftuT travel. . , . It kbniindt will) inlereu. 
It h indeed A t:hn>niin;;Iy mid «IO(y of gviiuiac advan. 
turs . . . inofinol ihc mml inlereatlni TeKloni of 
ibe world."—/. Mt</i»i Timet. 

" Full o( BtTncciMi Id a Xxig.^ cinU a( r«>den and 
it iidenti." — A tkfm»um. 

VH. 

An Inquiry into Socialism. 

Br TtixMAS KtnKii-, amhor ol the ankle "Sodathn" 
Ln the * Encyclopcdja ftrkanaica.' Crowa 8vo, f i.jv. 



"Wodviie the carefiit rcodins and uudy of ihia 
•Kotk. Ivi ' aa inaniry into Sodaliam.' Aiald a flood of 
booki on Ihk tubject il ia bv looc odd* Che bott."— ,V, 
}'. 7tmw^. 

" ... A well-wriii(*i bnolt, and ir |[(Tca i« a naall 
CompaM a clear and iAleredinii aocouitl of a mUcu 
whicli U mnch talked ol, bul little undeiitooiL"— jt/T-rr. 

VIII, 

Picturesque New Guinea. 

With an HiMoTKal Inlmltxtion and SuppltMeauiry 
Chapten on ihc Manaern and Cuuoiat of Iha Papuan*. 
Br ]. W. Umvt. r.R-G.S. With y> fuU-i>Ye Pbolo- 
(rapblc llliuiratloni reptodiicoil by ib* Autotype 
Company, tiro-Djctr (Tiouiiied oti suaidv Ciown 4t<i, 
fiS.oo. 

I\ 

A Handbook for Steam Users. 

Being Rutei (at Eagine Driven and Boiler Atleadaau, 
Riib .Nuittt (III Steam Fcsioe and (tcalrr -Uan^gemeol 
and Sieam Boiler Eaploiiniu By M. Pttwtx Sai-b, 
M I.M.e. A.M.l.CK. Author of ' Woud-workiBa 
Macbiikety.' 'Saw-mllla,* ■Slone-n-ockirij Machinery.' 
'Stcatn and Machinery Managciaeai.' Ac. t*mo. So 
eania. 

X. 

Scott. — Weather Charts and 
Storm warnings. 

By Roaarr M. Scorr. M.A., K.R.S., Secretary lo the 
Metcotological Coaocil, With nitMenMU lltuiira. 
ttMis. Third Edition, RevUcd and Enlarged. Croaii 
8*0, l«.vo. 



/■'ot taU by alt kptk$tikrt. Sent am rtieipt a/ fritt by tht pubHthtr. 

ONGMANS, GREEN & CO., 15 East Sixteenth Street, 

New York. 
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SCIENCE. 

SCIENCE. 

AH ILLU-iTKATf.O WFF.KI-V JOURNAl.. THE 

SCIENCE COMPANY. UWSKRS AND 

PUBLISHKKS. 

Ornatan and Ui»ki.-ti;hs- — D. C UrtJiAN. oj 

KklnniATC. I'rtiijKi. SiMi'iK Mkivcowh, oC Waihlnqtan. 

Ai.BS. Gkakam Beii., of WuhiiiKlo>; O. C. Hmi&ii. 
of N<w Haven; J. W. fowBU., c.f Wuhinfiinr; W, P 
Thowbiuik>k. of Nr* Yc^l' ; S. K. Si-i^ditkn. dI Cam- 
br.dBe, 

SC1F-Nl!tv a|i)wiin rxry Fiiday. Vntiinin* h«|(9ri in 
July and ItMuary- ComniiiniaiDOTK vlll be wdcoined 
Iram «ny i|Uar(cr, RejcctB<i iiiafiiiicn|}tt will br relurucd 
lo ihv auihjM vnly when the rcijui*ii« am«uni of 
poitaie icco'iipinict the maniuu-rtrt. 

Addrea* all carreapoadeaGC to •• ^i-ii,-\-('p " 
47 L'afayette Place, New Vork. 

5i'HCurnoKt.~Unilc(l Sulci and Caaai]«,f j.toayeat 
(itest Utiuin and Euivue, %i, a yeu 

iVf'ra^Clitb-niea (In ana nialliwiGck 

I fubicr. I yr »....■■■...,. .••.. 9 3>so 

• " I /r ,.., 600 

3 " I y---- — ■" — B-oo 

4 " 1 yr . Ta.oe 

ADVERTEStNG KATES: 

I pft](e t iim« tao 00 

Lul page jttoe 

S% paice I tin* IB «a 

I.cwEt haUof tronl pigC' . ..... la oo 

I colutnii yaa 

Fai .mill advertiaenicrit* iti« rate ivtil be A cvnti 
t)ct ag3tc line. 

Ttig full»wiii)t diacounu are a1low«d on ysarly con- 

tWCli! — 

1,004 linca > . . . , lOjC 

n.swi line* IS3[ 

5' P»ll<* JJH* 

AdferlitfmtHti mujt te miitftaUt /m rrtry rtt/tctt 
Cofj rrrti^td nmlil Wfdneiday, to.V.tt/. 

SC/SA'Ca II ttmi/'tt U lk»*r w4i» mdvtHitr in it. 
*t l*ng at ^ifvftittmfmt fttuimmtt. 
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p/tOPESSOK IfAIVrEn.— n'mmfnt tm tkt L'mi- 

' vanity of TomtlO for lh« 0|>«nfait of th« UntV'fVly 
year, iSBa-'tfinOcwbcr.uPrafsMoroC Pullikal Science. 
Hi* •pecial (ub depamncivta wautd be pnLincal ccDOomy. 
comparalive paUlaii., hi*Uirv and latcmalloaal 1b« ; >al- 
UT ••.joo^r nnnuis. Addma 0«0. W. Iton. MiniMet 
of Edutalion (Ouiario), Tonxito, Canada. 



"^ JOUStNAL 



particuuta. 



■C." 



OU mumtfri »/ IJk* AMERICAN 

OF SClEJVCe. Addrw*. wiih 

Ackdeaay tA Natural Sciencca, PkiU- 



LITHOLOGICAL 
OR LAPIDARY 

LATHES. 

Also OUTFITS COMPLETE 
of Fjot Ptmar Machmnr* fur 
1h« adMl bu»in««i a( the 
workthop wood or m*UI 

WWh«l», CinUfHf i-ree. 

W. F. St JOHN 

BARNES CO, 
No. 638 Ruby St , 
Rockford. 111. 



Vftlam'ilf ^- ^- WiMCiiMLL A Co.. iBt Wabath Ave.. 

liy CliAi K, SiJiague. %t oo. and an 'tri.<gtJ {>,imHAr 
!•/ y\'l.tfitk. by I ri>r KcnkluiRk. .tiljiiitit la ihc iiM of 
fti.(ti.li-.i»raVit.g pwpl« by KjuI DonlbuKh. •« nuU. 
Mailed on rccetpl sf price. 



Maiin'i* Koterence [ndex«ft. 

Reference* <o And liaa^ciipti or imntUlicD-i i^f ihe bl- 
eniure of anv njiijBcr fumitbc<] by B; I'ICKMAN 
MANN. W*M(i>;r.io)., D C 

Cbrmpondente lee, jo i.-«titt. Explanatory circniara 



MAGAZINES AND REVIEWS!! 

Complete seit of j!1 ihe lewiiiitc MiuJiines and Keview* 
aad back nupiben of teveral thfliiuml jveriodiol*. lot 

Milii at tow raid- KutL fil» nl Sn'mre, eilhe^r buunil 
or HBbound.or odd vojunie* and number* Buv|)li«l. Sul>- 
tcripilont taktn on favorable temu Inr any periodical 

cither Amcncan or (orrlKJi. Addicma 

THE AMF-RICAN ANP FORHIGN MAUAZINE 
DEPOT, <7 [Vy tireei. New Vorlt Cilv. 



ESTERBROOK'S 
STEEL PENS. 

OFSVPERlOn AND STANDARD QUALITY. 
Leading Nos.: 048. 14. t30. 135. 239, 333 

For S'll'- (•</ nil SttttloHirr*. 

TNC EKTERIROOK «T[[L PER CS., 

Warka: Unuulm'. H .1 -£« Johu Ml,. %rvt Vnrk. 



W.H.ffALMSLEY&CO. 

B. & J. DECK. 

1016 Chnrinul Straflt, Philj, 

Microscopes angl a\\ 
Accessories auJ Ap- 
par«tufl. Photog^rap li- 
te and Photo-Micro- 
pftphic Apparatus umi 
Outfits. 

Spectacles, Ejre 
Glasses, Opera ami 
Marine Glasses, etc 

lUuitraied Price List 
roailed /nv to any a<l- 
drei*. Mcniion ScitNCK 
in corrcaponcltnfr with us. 
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The annual report of the New York Stale Department of 
Public Instruction has been laid before ihi? Legislature by Superin- 
tendent Draper. IE contains some very interesting statistics and 
observations. U appears th:it the department expended during the 
jrear. tl4^l,774<94. and this siim does not include the payment to 
Cornell University, the expenses of the regents, or the appropria- 
tions to academicf ; so that even this enormous sum does not fully 
represent the Siate expenditure for common schools. Over 3i,cxx) 
te-ichers were empJoyed, and only 5,821 oE thern were males. The 
average annual salary of a teacher is, in the cities. $687.12 ; in the 
towns. $263.44. Tic number of children of school age was 1.763.- 
115, and the lota! enrolment was 1,037,813. The average attend- 
ance was only 635.610, The superintendent points out that the 
uneducated class is increasing, and that the attendance in the 
schools does not ktep pace with the growth of the population. 
The shortcomings of the present compulsory Education Act are 
pcunted out, and some excellent suggestions are offered as lo the 
best way to remedy the difficulty. On the subject of manual train- 
in^;, Mr. Draper seems to be conservative, but still open-minded. 
and ready to recommend whatever is proven to be desirable. He 
says. "There has been much discussion during the year relative to 
ihc introduction of manual tniining as a regular branch of public- 
school work: and several cities, notably New York and Albany, 
have undertaken a thorough trial of the experiment. It is much lo 
be hoped that it may prove a wise undertaking. There will hardly 
be two opinions as to Che advantages of industriaJ training, but it 
must be demonstrated, upon actual trial, that il can be made a 
part oEourcomnion-schoal work with advantage 10 pupils, without 
detracting from the old-fashioned and essential work, . . . before 
il should be generally taken in hand by the school authorities. 
The experiments which have been entered upon wiI3 be watched 
with much interest. The test wil! be a severe one, but it must be 
met successfully, by a trial in good faith, before the already over- 
full cwirses of study in the schools should everywhere be opened to 
admit what is commonly called industrial training. There is a 
common misapprehension in thb connection. Manual training 
Deed not be confined to carpentry work with boys, or makingaprons 
and dresses with girls. Free-hand or industrial drawing may train 
the hand and the eye mure effectually thiin handling a saw or a 
needle. It is easily taught, it h inexpensive, and it is practicable. 
, It is the best possible preparation for further manual work. Every 
school in the State may undertake this without difHcully. and with 
good promise of excellent results, and then safely wait for the ver- 
dict of those who are further experimenting upon the subject. , . . 
The mission of the public schools is to best prepare the greatest 
possible number of children for the activities of life, for social and 

dustrtal relations, and for the responsibilities of citizenship under 
such a government as ours, The few must not be favored at the 
expense of the many. The beginners must have the most care and 
the best work. What is done must be practical. A philosophy is 
of small use unless it malerialijies. Children must be evenly edu- 
cated in all directions. Just what shall be taught in detail, must 
depend upon what, in a practical way. promotes the end for which 
the schools are maintained at public and general expense." After 

survey of the field of educational work, Mr. Draper is able to ex- 
press a favorable judgment on what is being done, and concludes 
tiius: "There seems to be unmistakable promise of an educational 
re-OTiganltation and revival in thisState. Public occurrences during 




the year have forced the subject upon the attention of the people. 
Our supervisory officers and teachers are coming more and more 
to realize the importance, as they .ire striving more and more ear- 
nestly to accomplish the organiMtion of a comprehensive, synimcl- 
rical, and harmonious State educational system, in which the dis- 
trict schools, the union schools, the high schools, the academies, 
the normal schools, and the colleges and universities, shall have 
their appropriate place, and shall not rival or antagonize, but ar- 
range their courses of instruction so as to support and supplement 
each other, and work intelligently together for a common and 
beneficent purpose. The fact must be bailed with universal and 
unfeigned satisfaction among all our people. The promise must 
become a realization, if our magnificent commonwealth would 
maintain her foremost position in the sisterhood of Slates." 



THE DEATH PENALTY. 

It will be remembered that the L^slature of the State of New 
York in 1886 passed an act providing for the appointment of acom- 
mission " to investigate and report at an early date the most humane 
and practical method known to modem science of carrying into effect 
the sentence of death in capital c.-ises." The commission, consist- 
ing of Elbridge T. Gerry. Matthew Hale, and Alfred P. Southwick. 
has just m.vle its report to the LcgisUture. Immediately after its 
appointment, the commission met, and carefully considered the gen- 
eral outUnes of the subject, and also examined the entire criminal 
law, from its earliest history down to the present lime, as to the 
principles upon which the infliction of capital punishment w.^s 
based, the methods of execution and the reasons therefor; and in 
its report, which consists of a pamphlet of one hundred pages. 
it gives a history of the law, beginning with that of Moses. Let- 
ters were sent to sheriffs, physicians, and judges, requesting their 
opinions as to the prcsetit modes of punishment, and inviting sug- 
gestions. To these letters two hundred answers were received. 
and, after their perusal and a careful study, the commission decided 
that electricity was the best means for effecting capital punish- 
ment. 

The advantages claimed for electricity arc. that death is instan- 
taneous upon its -ippltc.ation. and that resuscitation is impossible. 
For the administration of electricity to a criminal, all that would be 
essential would be a chair with a head and foot rest, in which the 
condemned could be sealed in a semi-reclining position. One elec- 
trode would be connected with the head-rest, and the other with 
the foot-rest, which would consist of a metal plate. The expense 
of such a chair would not exceed fifty dollars. If the current of 
electricity is supplied from the clectnc-Ught wires, there would be 
but slight expense incurred lo make the connection from the chair 
with the wires on the outside. An independent application would 
cost between two hundred and fifty and five hundred dollars. 

The commission concludes its report with the following recom- 
mendations: that the death penalty must be inflicted by causing 
to pa^s through the body of the convict a current of electricity of 
sufficient intensity to cause dcith. and the applicaiion of the current 
must be continued until the convict is dead. The execution must 
take place within the walls of the State prison designated in the 
warrant, or within the yard or enclosure adjoining. Il shall be the 
duly of the warden to be present at the execution, and to invite the 
presence of a justice of the Supreme Court, the district attorney, 
and sheriff of the county in which the conviction was had, together 
with two physicians and twelve reputable citizens. Besides one, 
or, at most, two clergymen, and seven assistants or deputy-sheriffs, 
no persons other than those mentioned shall be permitted lo be 
present. Immediately after the execution, a post-mortem examina- 
tion of the body of the convict shall be made by the physicians 
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present at the execution, and their report in writing, stating the 
nature of the examination made by them, shall be annexed to the 
ceriificale, signed by all the persons witnessing tht- execution, that 
ihe sentence was (July carried into effect in accordance with the 
requirements of ihc Liw. After ihc post-iiiorlein examination, the 
body shall be delivered by the warden, for the purposes of dissec- 
tion, lo some public hospital or incorporated medical college within 
the State ; or the body may be interred! in the graveyard or ceme- 
tery attached to the prison, with a sufRcient quantity of quicklime 
to promptly consume il. Jn no case shall the remains be delivered 
10 any rel-itive or friend ; and no account of the details ol any such 
execution, bcyund ihc staieincnl of llie fact thai the convict was. 
on the day in question, duly executed according lo law at the prison, 
shall be published in any newspaper. 



EXPLORATIONS IN THE DOMINION OF CANADA, iS86. 

The government o( the Dominion of Canada, ;is well as those of 
the several provinces, are aciivelycngagcd in explorations and surveys, 
and a large amount n{ material is continuously being added lo our 
knowledge of British Xonh America, In the year [886 work was 
in progress in all parts of the Dominion. 

In British Columbia Mr. A. Bowman continued his explorations 
in the Cariboo district. He left Victoria on the 23d of June, ac- 
companied by Mr. James McKvuy as ^cograpliical assislanl, and 
on July 3 the party was ready to start into the field. While in 
1885 the roads and trails were measured, and the centrally situated 
mountains were occupied as triangubttioti stations, geological rc- 
scarclies being subordinate to geography, in 18S6 great attention 
was paid to geology. Thf; Ooosc Creek Mountains and thr Selkirk 
Range, where there are no trails, were traversed with shoulder- 
packs, relying on the rifle to a considerable extent for supplies. A 
micrometer measurement of the great (2"^*"''^' Lake was carried 
out, with the aid of a large Chinese boat and an Indian canoe. Bear 
and Swamp River Mmintainsand the Dragon Creek Mountains were 
ascended with a single pack-horse. rel>'ing on the axe for progress, 
instead of a trail. The geographical work was completed by occu- 
pying with the transit all the neccss.iry outlying stations, and by 
measuring with the steel tape two independent base-lines, which 
will be used as the foundation of the whole of the work, 

Farther east, in the Rocky Mountains, Mr. R. G. McConncIl has 
continued previous work in the vicinity of the Canadian Pacific 
Railway. Work was commenced on the 24th of May. .it the gap of 
the liow River, and during the course of the summer all the sub- 
ordinate ranges lying between that point and Crf»ld City were 
ascended and examined. Although the work w.-is principally geo- 
logical, our knowledge of the topography of the region was ronsitl- 
erably increased, a number of sketches and cross-bearings having 
been taken (ram the summits o( most of the mountains ascended. 

In the district between the Bow and the North Siiskatchewan 
Rivers, J. O. Tyrrell and D. B. Dowling were exploring. Here 
geology w-is also the prime object of the expedition ; but inciden- 
tally the limits c( prairie and wooded country in that district have 
been determined, and careful baromeiric readings have been taken 
at numerous points throughout the area examined, in order to lay 
down on the map approximate con lour- lines. 

A, C. Lawson continued his researches on the country east of the 
Lake of the Woods, principally mapping Rainy I-ake and the ad- 
jacent territory. The main achievement of the season of 1886 was 
the connection of the township surveys on Rainy Kivcr by way of 
the Manitou canoe route with the Canadian Pacilic Railway, and 
of the canoe route from l_-ikr of the Woods to K.iiny Lake. 

01 great importance is A. P, Low's and J. M. Macoun's survey 
of Berens River and Deer Liikc. On the 38th of May the mouth 
of Berens River, on Lake Winnipeg, was reached. Here, having 
purchased cantos, the season's work was commenced. From its 
mouth the Berens River was found to trend for one hundred and 
two miles south of cast lo Family Lake. Throughout this distance 
its course is broken by numerous small (alls. At Family Lake ihe 
river l>cnds sharply to the north, and the survey line runs in a 
&Ughlly north-uf-cast direction lo the height of land, passing 
through several lakes. Here the party reached Severn River by a 
short portage, and followed the stream in a nortli-east course. On 
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the igth of June, Deer Lake, which was in part sun'eyed by Cocli.^| 

rane in 1863, was reached, Descending its outlet for one hundred 
and seventy-five miles, another large lake was reached, the shores 
of which were covered with a fair growth of timber. This iscalled 
Favorable I.ake. Following the river, running out of il for une 
humlred miles, a larger l.-ikc. ciUed .S,indy Uike, was entered. Af- 
ter one hundred and lifty miles more. Severn Lake was reached, 
whence the party proceeded to the Hudson Bay post on Trout 
Lake, and down Fawn and Severn Rivers lo Fort Scvcm on Hu<]-h 
son Itay, The party then proceeded along Ihe coast to York F;ic-^| 
lory, and returned, ascending Ihc Hayes Rivet route, to Norway 
House. 

Another extensive journey was accomplished l>y Dr, Robert, 
Kell. After a brief visit to Manitoulin Island, he went 10 Saull Stc, 
Marie, where he hired siK 7'iT)vt^rMrj for his northern c:tploralton.; 
These, and the outfit of the expedition, were conveyed to Wabi- 
goon Tank, on the Canadian Pacific Railway, and hertce trans- 
ported over a portage la Sandy Lake, from which the expedition 
was to start. Leaving the portage on the 6tb of July, the general 
course of the route was north-castwani towards Cape Henrietta 
Maria, on Hudson Bay. The pany first proceeded 10 Lonely Lake 
by w-ty of Minnetakie Lake and its outlet. Having descended the a 
upper pan of the Albany River, Bell crossed the country north-'fl 
ward to the Attawapishkal River, which he descended to the sea. 
Then he coasted soulhw.ird on ihe west side of James Bay until 
Ihe Albany River was reached. He ascended this river, and its ^ 
tributary the Kenogamin River, to its source, whence he reached H 
the Canadian Pacific Railway. The whole course from Long Lake 
to the junction of Albany and Kenogamin Rivers, with the excep- 
tion of the coast of James Bay, was surveyed. The distances were 
ascertained by a boat's log, or by the time occupied in traversing 
then) al a known speed, while the bearings were taken by comp.us. 
Observations for latitude were made almost every day. and the 
variation of the compass was also frequently ascertained. 

The following part of Dr. Bell's description of his journey is of 
general interest, as it contains much new information : — 

" On arriving at Che .Att.iwapishk.it, 1 left my stores and large 
canoe in charge of one man on an island which I called Nolin's Is- 
land, and proceeded with the other men to examine the upward J 
course o( Ihe larger stream for some distance previous to descend- I 
ing it to the sea. At about eleven miles above Nolin's Island we 
reached the lowermost lake of the Att.-iwapishkat. which, the In- 
dians informed me, bears the same name as the river itself. It lies 
diagonally across the course of the river, and h.is a length of about 
nine miles from south-west to north-cast by four miJcs from south- 
cast to north-west. Two miles above Altawapishkat Lake we en- 
terc*] a beaiLlKul lake of much larger sire, which, having as yet no I 
distin(;tive name. I propose to call Lake Lansdowne. in honor o( " 
the governor-general of Ihe Dominion. This lake proved to meas- 
ure about thirteen miles from south-east to north-west by about 
ten miles from south-west to norlh-east, and it is the Lirgcst sheet 
of water connected with the river. It contains many targe islands, 
and is much indented with bays. The surrounding country is more 
or less undulating and billy, and thus ,i^ords a pleasing contrast to 
the level and monotonous character of nearly all the rest of the - 
region explored during the season. The commencement of the 
upwani continuation ol the Attawapishkal Kiver is found in the 
soulh-wcstcrn bay of Lake Lansdowne, This part of the river is 
described by the lndi,ii>s as being broad, having, (or the mosi part, 
a slugtjish current, and expanding occasionally into small lakes. 

" The AlUwapislikat River proved to be somewhat smaller than 
Ihe Albany, which iti nol far from the size of the Ottawa above the 
capital. It descends at an almost uniform rate all (he way from Lake 
Lansdowne to Ihe sea, — a distance of several hundreds of miles. 
In this distance we did not require to make a single portage, and, 
from the description of the river above the lake, it would appear to 
be navigable without portages almost to its source, which has prob- 
ably an elevation of more than one thousand (eel alrave the sea. 
Where it Hows over the limestone country it is broader and shal- 
lower than in the higher parts of its course. 

"The seacoitst between the Attawapishkal and Albany Rivers 
is very low and uniform in outline, and without indentations. The 
water is so shallow thai we could touch the bottom with our canoe- 
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paddles at from half a mile to one mile from the shore. In order to 
pass the bowldcry reefs, which extend from the shore north oi the 
Altuny. we were ul>li;;;e(l 10 {(o so fnr out from the land that the 
tops of the trees were barely visible al (he highest )>laccs. 

"A careful tr.ick-survey of the Albany was made from its mouth 
10 The Forks, which, with thai nf thp upper part, also made during 
this season, when plotted, will enable nic to map the vvhtjle course of 
tliis river, an actual survey ul the LnLcriiicdiale portion having been 
made by myself in 1870. This river possesses additional impor- 
unce from the fact of its constituting pari of the northern l>oundajy 
of the Province of Ontario." 

Dr. Bell's assistants, Messrs. Macmillan and Murray, made a. 
irack-survey of part of the Albany River. Icavinj' Bell's party al the 
lowesi point rc;ichcd by him on the Albany River. 

E. Coste completed, with the assistance of J. White, a map of the 
Matloc and iMarmon rejjion, Ontario. We can only mention the 
surveys of R. \V. Ells in the Eastern Townships, near the bound- 
ary o( M:une, and L. W. Bailey's and R. Chalmers's work in New 
Brunswick. 

Of no less importance are the surveys of the technical branch of 
the Department of the Interior, under the clirectinn of the siirvcyor- 
(fencral, Capt. E. Deville, A number of surveys were made near 
the Canadian PaLit^c Railway. Olto J. Klotz was pul iti cliarj^e uf 
the survey of the Canadian Pacific Railway from the summit of the 
Rocky Mountmns to Revelstokeon theColuinbia River. In his re- 
port will be fount! an interesting table of elevations of mnunlain- 
peaks and a description of the country adjacent to that |iart of the 
railway. William Ogilvie was engaged in astronomical obscrva- 
lions for determining the longitude of Kamloops. J. J. McArthur 
made an important topographical survey of those regions adjacent 
lo ihe Pacific Railway which wrre not explored by Dr. ti. M. Daw- 
son on his reconnaissances of the Rocky Mountains. Fred. W. Wil- 
kms was put in charge of an exploratory survey of Lake Winnipeg, of 
which he made a complete circuit. He gives the length of the lake 
as two hundred and seventy miles, its width ranging from two to 
sixty miles. He di'scribes the lake as shallow, rough, and stormy, 
and navigation as extremely difTicult and dangerous. The east 
coast is studded with reefs, rocks, and rocky shoals. The west 
coast, though havtrig deep water in some places, is also very shal- 
low, but its coasts are sandy and muddy. Besides this, numerous 
township and road surveys were madc. 

In 1885 Ihe country adjacent to the liantf Hot Springs on the 
I'acilic Railway was reserved for public use, and during the last 
year it has been surveyed, and roads are constructing which will 
make accessible the numerous sighls of this Canadian National 
Park. In addition to the reservations at ItanH. four mountain parks 
were reserved in 1886, — Mount Stephen and its environment. 
Mount Sir Oonald, taking in the famous loop of the railway, Eagle 
T'ass. and the amphitheatre at the summit uC the Selkirk Mountains. 

The Department o( Marine was not less active in exploring the 
little-known parts of the Doinitiion. We reported on the third 
Hudson Bay expedition, under Lieut. A. Gordon, jn No. 252 of 
SiieHce. Commander J. G. Boulton was actively engaged in car* 
rymg on his surveys in Gcorgi.-in H.iy and North Channel, the re- 
sults of which are published in charts of the British Admiralty, and 
in the ' Georgian I>ay and North Channel Pilot.' which contains 
much interesting information on those waters. 

Th« Indian Department was engaged in surveying and laying 
out reserves for various tribes, tnut principalfy for tboie of British 
Columbia ; and the descriptions of the reserve commissioners are 
of some interest. 

The provincial govenimcnt were busily engaged in extending the 
surveys of the crown lands. The reports and descriptions of the 
pro\'incial land surveyors abound with information on the town- 
sJiips they 5ur\'cyed and divided, and wc can only poml out a few 
of the more important reconnaissances of outlying regions. In the 
Province of Ontario, A. Niven surveyed the outlines of seven town- 
ships adjacent to Lake Temiscamingue. in the Nipissing district. 
He found nearly Ihe whole of the outline to be good fa:rniing land, 
the country level andfrcc from stone. Another reconnaissance was 
made between Rainy Lake and the 49th parallel, from which it 
appears that mosl of the country is rough and broken, with occa- 
&ionaJ valleys of good land. 




In the l*rovince of Quebec, W. A. Ashe made a survey of the 
Temiscamingue region, and his report on this country agrees with 
that of A. Niven, who surveyed those parts belonging to Ontario. 
C. E. Forgues visited tlic numerous streams emptying on the north- 
ern coast of the Cult of St. Lawrence, and found that they yield a 
considerable amount of salmon. 

The exploration and coloniiation of the outlying districts, which 
were considered of no value wliatever a short lime ago. are progress- 
ing rapidly. Railways and coloniiation roads arc being built and 
pushed forward in all parts of the countrj', and the newly opened 
districts becoming rapidly settled. 

As our knowledge ol Canada makes rapid progress, so the sci- 
ence of geography has been gaining many friends, and geographi- 
cal problems arc discussed by many sodclies. It is the subject of 
many papers read before the Royal Society of Canada ; and among 
then), Capt. E. Devillc's paper on the best projection for maps of the 
Dominion of Canada takes a prominent place. The Geogniphical 
Society of Quebec publishes in its Transactions a considerable 
amount of interesting information, and the associations of the 
Dominion Land Sun-eyors and those of the Provincial Land Sur- 
veyors of Onlanu discuss many mailers ul geogr.iphical interest in 
their annual reports. Dr. F. Boas. 



MENTAL SCIENCE. 
What the Will Effects. 



Under this head Professor James (ScribHer's Magast'ne. Febru- 
ary. 1888) discusses the processes of voluntary action from the 
point of view of ihc ' new psychology.' The discussion is in so 
many respects chn,racterislic of the rcjcivcnating interest with which 
this point of view invests the topics that have always occupied the 
thoughts of rcHccting people, that a somewhat full account of the 
article will be given below, in the hope of inducing those interested 
in this science to read the original. 

The point of advance in (he 'new psychology ' of the will that 
Professor James regards as of most value is its reference of all ac- 
tivity to the type of rcHex action. The steps between the applica- 
tion of the stimulus and the accomplishment of the re-action may 
he short and simple, or they may be long and intricate. I may 
wink instantaneously at a threatened blow, or I may take a long 
time in deliberating how to act upon the receipt of a monracntous 
letter. In either case the psychic process, which in the most highly 
developed form becomes conscious thought, is regarded as a means 
towards an end, — the .iction, the conducL Life is an adjust- 
ment lo the environment, and the new environment is ever develop- 
ing in complexity and variability of the adjustments thai it makes 
neccssarj'. A cert.iin kind of these adjustments are usually singled 
out for separate treatment under the term ' voluntary actions;' but 
the doctrine now generally accepted is that this class of acts has 
been evolved from the involuntary acts. The distinction is one of 
degree of complexity and other characteristics, important among 
which is the charaacristic that in the voluntary action the act is 
foreseen, the idea precedes its execution, while in the involuntaiy 
mode of action the acl, though perhaps foreseen as a result of re- 
membered experience, takes place not in obedience to this foresight, 
but ■' we know what wc are going to do only after wc have done it." 
From this it follows that no act can be voluntary the first lime it is 
performed. " Until we have done it at least once, wc can have no 
idea of what sort of a thing it is like, and do not know in what 
direction to set our will to bring it about." If one attempts to 
move his ear, the great dilficuliy is 10 know what sort of .in effort 
to make, and what is lacking is the remembrance of the feeling of a 
moving ear. This is the mental material out of which the motion 
is generated, and the way lo proceed is lo move the ear passively 
until we have a tolerably clear idea of the feeling of the car when 
it moves, anil then attempt to reproduce this feeling. We leach 
children to write by holding their hands in the proper position, until 
Ihey know how it (eels ; and so, in general, unless we have a guide 
lo direct us in the kind of effort we ought to make to secure the 
desired end. we must more or less trust to a chance success. There 
is no abstract willing into the void, and without a memory there 
could be no will. All our most elaborate acts of will depend for 
their execution on certain physiological co-ordinations, which, in 
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turn, have been evolved in one way or another from lh« instinctive 
expressions of our automatic life. 

This idea of the intended action is not only necessary tor the 
will; it is a sufficient incentive to it. The class of action to 
which Carpenter gave the name ■ ideo-motor ' is really the type of 
action. To this class belong such movemcnls .ta those concerned 
in picking a pin from the floor while talking, or in scribbling with 
a pencil, or absent -mindcdly taking nuts and raisins from the dish 
during an after-dinner chat. The deUbenue eating is over, but the 
idea of eating as excited by the sight of the dish, " not meeting 
with any express coniradiction, fatally passes over into action." It 
needs for this no separate jfiJ/ of the wij] : it is enough that no pos- 
itively hinJerinjf iilea should he (here, The familiar dialogue of 
ideas thai takes place when we have the ordeal of rising on a cold 
morning before us. illustrates the mental process admirably. We 
think how late it is getting, how much we havelo do, haw shameful 
It is to waste time in this fashion, and yet we remain passive and 
comfortable, allowing the resolution to fade away every time it 
seems about to pasn into effect. How do we ever get up in such a 
case ? " We suddenly find thai we have got up. A fortunate lapse 
of consciousness occurs : we forget both the warmth and the cold ; 
we fall into some rcvcry connected with the day's life, in the course 
of which the idea flashes across us, ' Halloo! I must lie here no 
longer," — an idea which at that lucky instant awakens no contra- 
dictory or paralyzing suggestions, and consequently produces im- 
medialtrly its appropriate motor effects." In gt-neral. " Ihe sole 
known cause for the execution of a movement is the bare idea of the 
movement's execution, and, If the idea occurs to a minrlempty of other 
ideas, the movement will fatally and infallibly take place." The hyp- 
notic subject well illustiates this principle, for it is just Iwcause his 
mind is empty of other ideas that he acts out so promptly and auto- 
matically any and every suggestion of the hypnotiier. Normally 
the mind ts Cull ol a host of ideas, and. if they harmoni2e with the 
idea that is to le;id to action, ihcy will rc-cnforce and qiiickon the 
.ict : if they conflict with it. they delay it or may prevent its reali;(a- 
tion altogether. Had we siinply called up the idea, ' we have eaten 
enough,' this would have been sufficient to check the raising of the 
hand towards the confectionery on the table. This fact o( one 
brain-process interfering with another, physiology terms 'inhibi- 
tion.* and sees in it no more (and also no less) a mystery than in 
the f,ict of stimulation itself. The reason, then, why, with a con- 
stant stream of thought passing through one's mind from morning 
till night, there are so few that lead to action, is because the vari- 
ous things thought of at once meet with contradictory thoughts, 
.ind do not conspire with the action. "They are not consented ti>. 
'Consent,' in short, is a word which describes most of our activity 
(ar more accurately than * volition " does." The volition would quite 
as often consist in refusing this consenL The lack of power to re- 
fuse this consent, to call up the contradictory ideas with sufficient 
vividness, is what charactL-riies the slave to passiun. The drunk- 
ard finds himself preparing to drink at the sight of every bottle and 
glass, not because lie does not realise the consequences of his act, 
but beciuse he does not refuse his consent to it. "This is why 
volcanic natures like the Mahomels. the Lulhecs. .ind the Boiia- 
partes, are usually fatalists. They find themselves bursting into 
actioi\ with an energy at which they are themselves astonished, as 
if some god or demon had released a spring." 

Having thus considered involuntar)- actions, and the action fol- 
lowing upon the volition of consent, there remains the most highly 
evolved type of actions, such as depend upon the volition of efllort. 
The ' new psychology ' naturally rejects the notion that the will is 
an niilsitle force exerting its influence upon conduct in a vrr)- remote 
and contra-physical manner, and regards the will as bound down 
by the contlitions of nervc-cell and muscle quite as much as arc the 
simpler acts of a sentient being. The effort does not supplant the 
ideas: it siinply enables us to hold ihein fast, so that they may be- 
come vivid enough to make the physical machine obey. When 
laboring under a passion, the difficulty in acting rationally is not a 
physical one. It is as easy, physiologically considered, to perform 
the movemcnls that lead to the fleeing from temptation as those 
that yield to It. The difficulty is a mental one. It is the difficulty 
of getting the idea of the rational conduct to stay before the mind 
M alL The effect of a strong emotional state is to shtit out all 
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ideas (hat do not harmonize with the satisfaction of the emotion. 
All others arc hushed, and allowed no audience. "The cooling 
advice which we gel from others when the fever-6t is on us is the 
most jarring and exasperating thing in life." If the rational ideas. 
can ever get a hearing, the crisis is past ; for with the new ideas 
come new tendencies to action, that te.id aw.iy from passion, .^nd so- 
avert the evil. The strain of the will consists in the keeping the 
atlentiun fixed on such ideas as the l>etter conscience knows to be 
warranted, and in keeping down the conflicting notions. " Consent 
to the idea's undivided presence, —this is the effort's sole achieve- 
ment: its only function is to get this feeling of consent into the 
mind." And from this view, it is as good a case of willing if 1 gh'e 
my consent to the t.-ible's moving as to the movement of nay own 
legs. In the one case the consent is so connccteil with a nervous 
system (which connection itself is liable to disturbance by disease), 
that the act follows from the consent ; in the other no such con- 
nection exists. In principle the two cases do not differ : the men- 
tal prerequisite of the willcd-action Ls present. 

The moral effort, then, that we have constantly to perform in 
life, is the overcoming of the resistance which certain ideas offer to 
being attended to at all. The resistance may be internal, as the 
un congeniality of the task ; or cnemal. as conflicting with the 
mood of the mind at the moment : for example, the thought of to- 
morrow's task wliilc enjoying one's self at an evening's entertain- 
ment. We almost in;'olunt.^rily decide not to think of that, and so 
frighten the spec-Ire away. But the moral act is the attending to 
the thought under such circumstances, until it results in action. 
And the free-will controversy from this point of view resolves itself 
into the amount of effort that it is possible to put forth in the way 
of holdmg an unwelcome idea in the mind. 

The answer to the question, • What happens when we exert our 
will?' is, according to Professor James, that 'we simply till our 
mind with an idea which, but for our effort, would slip away.* 
This at once opens up a host of ethical considerations which are 
tre-ited not in the usual manner of omitting the re.illy difficult points 
and dwelling upon the easy ones, but by manfully facing the real 
question. A few ciutions must suffice to suggest the tone of the 
view which the article u|iholds. The first lesson drawn from tlie 
psycholog)' of the will is that " the will has as much to do with 
our beliefs and faiths as Willi our movements. It is. in fact, only 
in consequence of a faith that our movements themselves ensue. 
We think of a movement, and say, ' Let it ensue. So far as we are 
concerned, let it be part of reality.' This is all that our mind can 
do: physical nature must do the rest." This is the method of at- ^ 
laining a IkIkI : we Ict uurinind liU wiiliit, and drive other thought} H 
out of the field. Were the problems of life perfectly simple, and ™ 
the lessons that nature teaches perfectly clear and unamtnguous, 
there would be no great difricully in selecting a view and adhering 
to it. " But these ostrich-like altitudes are both of them |i.e.. that 
of the dogmatic spiritualist and the dogmatic inalerialist) getting 
harder than ever to maintain," "So long as our mind is assailed 
in two such different ways, it is quite idle to talk of its being pas- 
sive and will-less until the objective truths shall have written them- 
selves down. They write down no messages which are both cohe- 
rent and universal." Look at the men who at the present day feel 
life on all its sides, and yet who are incapable of volition in tnleUa 
lectual affairs, and imagine that there ought to be some sort ofV 
truth with which they can remain in passive cc|ui!ibrium. Their 
feelings make them shiver at the materialistic (acts, while their loy- 
ally to science makes them drc.id to be dupes of their feelings. 
•' But the men of will do not let * I dare not' wait upon ' 1 would ' ^ 
in any such sorry fashion. They thoosc thctr attilude. and know^f 
that the facing of its diflTicullies shall remain a permanent portion 
of their task." "No more in the theoretic than in the practical 
sphere do we care for, or go for help to. those who have no head 
for risks, or sense for living on the perilous edge." 

A STt:i>V OF HvpNurtSM. — In thecurrent number of the Xorth 
Ameri£an Rez'iew, Dr. Gillcs de la Tourreite, a pupil of Charcot, 
gives an account of the views of the several v.irietie3 of hypnotic 
sleep which the French school have developed. While the article 
gives nothing that is new. it is a convenient and authoritative ex- 
position of the work that has occupied so much of the attention oE 
the workers at the "Salp^triire.* 
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HEALTH MATTERS. 
The Thermal Death-Point of Bacteria.— Dr. George 
M. Sternberg. U.S.A., the well-known bacteriologist, has been for 
some time expenmentin^^ on the thermal deallvpoini of pathogenic 
inicro-org.-inisms. He has publislied liis resulls in the American 
/otirm<t/ 0/ tA^ .\f^i/tca/ Sctfni:et. AM th« tests were made with 
iiM>ist heat, ten minijles being iSe lime of exposure to the given 
temperature. The absence of growth .iftcr eight or ten days is 
re^rded by Dr. Sternberg as evidence that the vit.ilily o( the test- 
organism has been deslroy^-d by the lemperalure to whk'h it was ex- 
posed. No attempt has been made to fix the thermal tleath-point 
wilhtn narrower limits than 2*^ C. and t lie lowest tcfiiperaLu re isjfiven 
which has been found, in the cx|}crimenis made, to destroy all of the 
organisms in the material subjected to the lest. No doubt more ex- 
tended experimenls would result, in some instances, in a reduction 
of the temperature given as the thermal death-point for a degree 
or more ; but the results as slated are sufficiently accurate for all 
practical purposes, and permit us to drnw some genera! conclusions : 
{a) the temperature requirciE to desiruy the vitality of pathogenic 
organisms varies for different organisms ; (6) in the absence of 
spores, the limits of variation are about lo" C. {18° F.) ; (c) a tem- 
perature of 56° C. (132.8* F.J is fatal to Ihc b-icillusof anthrax, the 
bacillus of typhoid-fever, the bacillus of glanders, the spirillum of 
Asiatic cholera, the erysipelas coccus, to the virus of vaccinia, of 
rinderpest, of sheep-pox, and probably of several other infec- 
tious diseases : f</> .1 lcni|iei,ituie of 56* C. (Ija-S** F.) is fatal lo 
all of the pathogenic anil non-patbogenic organisms tested, in the 
absence of spores (with the single exception olsart/nit /w/^-ji. which, 
in one experiment, grew after exposure lo this temperature) ; (c) a 
temperature of loo* C. (212* F.) maintained for five minutes de- 
stroys the spores of all pathogenic organisms tested ; {/) it is prob- 
able that some of the bacilli which arc destroyed by a temperature 
of 60* C. form endogenous spores, which are also destroyed ai this 
lempcrature. 

Thk Hrrnoon Scarlet-Feveb Epiokmic. — During the past 
year Dr. Klein of England investigated an epidemic of scarlet-fever 
the origin of which he believed that he could trace lo a herd of 
cows at Herndon. This investigation of Klein demonstrated that 
the affected animals were suffering from a disease which was com- 
municable to healthy ones, and also li: man by inoculalLon. It was 
c(»nstdcred to be rlistinct from cow-pox; and the weight of evi- 
dence seemed to indicate that it was scarlet- fever, and thailhe milk 
from animals infected with the disease coutd communicate it lo 
those who drank it. These conclusions of Klein's have been pulj- 
lished broadcast throughout the world, and have lircn generally ac- 
cepted. Since this report, the agricultural department of the privy 
council has authoriied another expert, Professor Crookshank, to 
investigate the subject. He has done so, and has made his report. 
His conclusions differ entirely from those of Klein. He believes 
that the Hemdoii disease was not scar let- fever, but cow-pox ; and 
of course the epidemic, or rather outbreak, of scarlet-fever near 
London had no connection whatever with the disease which af- 
fected the Herndon cows. Which of the two ex pens is correct. 
time alone can decide. Dr. Klein is not a novice in investigations 
of this kind, and is not likely to be led into such a serious error as 
the report of Crookshank would seem to indicate. Klein saw the 
affected cows at Herndoti ; Crookshank did nuU and based his opin- 
ion solely on the description of the disease as given by Klein and 
others. The result of the controversy will be watched with interest 
by the scientific world. 

CONTAciocsNE-SS OF LEPROSY. —The question of the con- 
taipousness of Icpros)- has again been raised by the action of the 
board of health of Philadelphia in fining a physici.m one hundred 
dollars for not having reported two eases of that disease which 
were under his care. The editor of the .VViw Vork MeHiaU Jour- 
nal, in commenting on this subject, claims that there is a mass of 
incontrovertible evidence 10 be found in medical literature which 
ought to pl.ire its conlagiousnrss beyond question. In the Sand- 
wich Islands the physicians believe strongly in its communicabilily, 
and a number of'instances arc given which confirm this belief. 
One of these is that of a Belgian priest who lived in Ihc leper settle- 
ment for Ihc purpose of nursing and othetwisecaringforihoscwho. 



having the disease, were here isolated. The result is. thai the 
priest himself is now a victim of the disease. The medical attend- 
ants of these outcasts will not go near them without having thar 
hands protected by gloves. The editor of the journal quotes the 
opinions of other writers who agree with him in his views, and re- 
fers to (he report of the Kngtish commission appointed by the 
Koyal College of Physicians in 1867, which holds thai leprosy is 
not contagious. He concludes by saying. " In the face of all this 
reliable evidence, a reasonable doubt can scarcely be entertained of 
the cantaginiisness of leprosy. In its power of contagion, leprosy 
may well be, as it often has been, compared to syphilis, and. like that 
diijcase, it is frequently contracted through sexual intercourse, and 
is also just as frequently transmitted to the offspring." 



EXPLORATION AND TRAVEL. 
Stajiley's Expedition. 

Petfrmann's AftilfHungfa gives a brief review of the events that 
have taken place in Central Africa since Stanley's departure from 
the camp at the Yamhunga rapids on the Aruvimi. On Ihc 2d of 
July, Stanley sent news from Mabnde, on the Aruvimi, which was 
brought lo Leopoldville by the steamer ' Stanlc)-.' Since the be- 
ginning of July the steamer 'Stanley" has made only one trip to 
the Aruvimi. On the d.iy of her rcuirn. Aug. 17, Major Barltelot, 
who commands the camp at Vainbunga, had no news from Stanley. 
As Tippo-Tip had not sent the promised troops from Stanley Falls, 
lJ.irClelot was not able to leave his camp and follow Stanley. After 
a thorough repair of the steamer, the ' Stanley ' left Leopoldville 
on Nov. 1 5 for Bangala. After her return she will convey Captain 
van der Veklc to Stanley Falls, where he will establish a new 
station near Tippo-Tip's village. Therefore we may expect to hear 
of the events on the Upper Kongo towards March. 

Unfortunately the King of Ugan<la has again cut off the con- 
nection between Emm Pacha and Zanzibar, and the reason for his 
hostility is his fear of Stanley's expedition, After iJie latter had 
left Zanzib.ir. the British consul-general liad sent a letter to King 
Mwanga in order to inform him of the object of the expedition. 
This letter, which reached Uganda in June, fell into the hands of 
the Arabs, who were hostile to the Europeans who tried tosuppress 
the slave-trade. They presented il to King .Mwanga, and read it to 
him to suit their purpose. They said the letter informed the king 
of Stanley's intention to attack the kingdom with an army of two 
thousand men in onier to revenge Bishop Hannington's death. 
The well-known missionnr)'. Kev. Mr. Mackay. tried to disperse the 
king's suspicion by informing him of the real contents of the letter ; 
bill, as he was accused of being himself an ally of St.Tnley's. he had 
to leave the country in which he had lived for nincycars. On Aug. a 
he arrived at Msalala, on the south shore of the Victoria Nyanza, 
where the missionary* Cordon had a station. The latter, who was 
agreeable to King Mwanga on account of his relationship to Gen- 
eral Gordon, went to Uganda. The king, however, still suspecting 
Stanley's intentions, made war upon Kabrega, king of Unyoro, who. 
be feared, would join Stanley in order lo gain his independence. 
The result of this war is not yet knoiA'n. But in consequence of 
this wnr the messengers who were sent to Casati with Ictlers o( 
credit were prevented from reaching him. Il will be remembered 
thai two of Tippo-Tip's men were sent in February of last year on 
this errand. They went from Zanzibar to Tabora. crossed Karag- 
we, and reached Kasinga. near the Muta Ns^e, in the middle of 
May. They were, however, unable to enter Unyoro. as it w.is s.iid 
that Mwanga had attacked (he latter with an army of two hundred 
thous.ind men. Having siatd (wo months in Kasinga, (hey re- 
turneil to Zanzibar, their means having become exhausted. 

In December the news was received in Zanzibar that Stanley 
had reached Wadelai early in September, and that the passage 
from Mabodc to the Nile was extremely difficult. The messenger 
who carried the report to Zanzibar was not despatched by Stanley, 
but learned llie news from Arabian traders : therefore it is doubt- 
ful whether the report is true. The telegraph said some d.iys ago 
that news had l>eeii received by Dr. Sthweinfurth in Cairo, but this 
highly improbable report has been since denied by Schweinfurth 
himself. 
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Antarctic Regions. — The British Oovernmei« has re(iis«l 
the request of the Australian colonies to grant a RuljsUly to the 
proposed Antarctic expedition which was to lie organiretl by « joint 
effort of the AuslraUan colonies in case the British Govemiiient 
:>himlil suptiort the utidertakinK- This decision vdW probably post- 
pone the resuming of Antarctic exploration for an indelinite lime. 
Although it is nut probable that results of great commercial value 
will be obl-iined by an expedition of this kind, ilie scieitlitic objects 
are so great ihat this new delay must be greatly regreited. 



ELECTRICAL SCIENCB. 

Electricity directly from Heat. 

Attempts to generate electric currents, by utilizing the (act thai 
magnetic metals lose their magiietic properties when sufficicfilly 
healed, have been made for some years. It is only reccnily. how- 
ever, that such experiments have been made on a practical scile, 
and wiih any promise of ultimate success. When we consider Itial 
in ihe most economical source of electricity, the djfnamo-cleciric 
machine, we transform the energy of our fuel lo the encrg>' of 
steam under pressure, then through the steam-engine to mechan- 
tcal work, and 6nalty by the dynamo to the energy of electrical cur- 
rents, losing energy in each transformation, our ullimate return be- 
ing perhaps ten per cent of the energy expended ; when we add to 



i n his paper. Mr. Edison gave no data as lo the performatKC of 
the machine, except the slalemcnt thai a generator to feed thirty 
incandescent lamps would weigh two or three tons. 

Nothing has been heard lately of this j^nerator : it will naturally 
lake time to perfeci it and make it pmctical. 

Within the List month, however, attention has been called to & 
machine using the same general principle as Ihat of Mr. Edtsoo, 
but differing greatly in detail. — an invention of M. Menges of the 
Hague. 

One form consists of a Gramme ring within which is a stationary 
electro-magnet. The two are horizontal, and are ^paraied by a 
considerable airspace: this space is tilled hy a lig/ag ribbon of 
iron extending around the inner circumference of the ring, with 
which it revolves. Now. if ihis ribbon uf iron be cold, most of llie 
lines of force will p.i-s8 through it from one pole to the other of the 
m.igncl ; tew wilt go through the armature. If. however, the rib- 
bon Iw healed at points at right angles lo the poles, ihc magnetic 
resistance will be increased, and ntost of the Uniis of force will pass 
ihruugh the armature : there will be no motion, since every tiling 
is perfectly symmeirical. If, now, ihe heat be applied to the ends 
of the s.xme diameter at points forty-five degrees from the pole, the 
symmetry disappears, and there will be a rotation. Now, the 
Gramme ring rotating in a field of force will generate currents as in 
an ordinary dynamo-electric machine. In reahly. then, we have a 
motor-dyn.imo .irrangemcnt. the former transforming the energ)' of 
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this the complication and expense of a steam-plant, — it would 
seem that, even if our m&ins of direct conversion is nol so eco- 
nomical as the dynamo, yet if it have any reasonable efficiency, and 
is simple of construction, it would supplant thi.- older mclhii'd. 

in August of 1887 Mr. Edison read before the .■\mcrican Associ- 
ation for the Advancement of Science a paper on pyroinagnelic gen- 
erators. Briefly ihc principle on which his machine was huili is 
ihis. If a piece of iron wrapped with wire be put between the 
]!oles of a magnet, a number of lines of force will pass through it, 
and ihcrefore through (he coils of tht wire, depending directly 
on the strength of the m;^et and on llie magnetic iienneabiltty 
uf the iron. Now. it is well known thai ihe permeability of iron 
becomes very nearly zero when it is raised lo a bright red heat : so, 
if we heal the iron, the lines of force Ihrough it will dccre.ise, and 
this decreiise wilt cause an electro-motive force in the cod of wire. 
When the iron cools, there will be an increase of lines of force, 
causing an electro- motive force in the opposite direction. Mr, 
Edison's machine, built on this principle, consists of eight horsc- 
shoe magnets arranged in a circle, Ihe poles facing inward : and 
between ihc poles of each is a roll of thin Lmiinatcd iron covered 
with asbestos and wrapped with wire : we will call these the arma- 
tures. This is placed over a furnace, and beneath it revolves a 
half-circle of fire-clay, which shields half of the armatures from the 
heat. If this shield he turned continuously, half of the armatures 
are being heated while the oihcr half are being cooled; and die 
clectro-m Olive forces in the two halves, which would be in opposite 
directions, are added Ijy a commulaling arrangement on Ihc shaft 
of the shield. A blaat of cold air assists the cuoling of the arma- 
tures. 



heat into motion, the latter transforming the energy of motion into' 
eleclrical energy. 

Both the • pyromagnetic generators ' of Mr. Edison and M. 
Mcngcs are an advance on previous machines of this type. It is 
dilTicult to see. however, how, in their present form, either can pro- 
duce any very considerable quantity of electrical energy, with any 
reasonable size of appnr.-itus. The publication of reliable figures 
on the performance of these machines would be of great interest. 

Sprague Electric Railway in Richmond. — There was 
opened for traffic on Feb. 2 an electric street-railroad that from 
ihe extent of the plant, Ihe difficullies ovcrcDmc, and the perfection 
of equipment, marks a decided advance in electric traction. The 
Union Passenger Railway system in Richmond extends from the 
eastern lo Ihc western part o( rhe lown, having a, total length of 
track of eleven miles. The road has many curves of short radius. 
There are grades that reach ten per cent, while there are combina- 
tions of curves and grades even more difficult than the steepest of 
the grades. In one case there is a thirty-foot curve on an ascent 
of sevL-n percent. In addiiion to ihts. but a small part of the 
length is through paved streets, and in wet weather the mud ia so 
bad that in some places it completely covers the rails. The road 
is equipped with forty large sixteen-foot cars. Beneath each car 
arc iwo 7^-horse power motors, one geared to each p.^ir ol wheels. 
The current is taken from an overhead wire by a wheel or trolley 
of sheet brass fixed on the end of a rod which holds it up under- 
neath of and in contact with the wire. This rod is fixed oa trunn- 
ions, and is fitted with springs that give a gentle pressure at the 
contact. The motors, nomin.illy 7^horse power each, are capa- 
ble of dex'elopirg over ten-horse power when necessary. They 
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are beneath the car, out o( sig'tit. and are geared by a system of 
*pur-};ear5 10 the axle of tlie ciir-wht^els. liach inulur is swuti}; in 
a cradle one end of which pivots on the car-axle, — the avie pass- 
ing through bearings in ibe cradle. — while ihe otlier eml is f.is- 
teoed to the L-ar-lnimcs by heavy spiral spring-s above anil hclow. 
These spnngs arc (or the purpose of avoiding any sudden strains. 
Between lhe);ear un the iriolur shaft and that on U)c car-a)de is an 
iniermcdiale gearing which is titled on its axle with rubber cush- 
ions to ^ve additional relief from sliuuks. The wlmle gear &ystcin 
wurks ca^ly, and makes very Utile noise. The switches for con- 
triJUnff the current are on bolh platforms, the c.ir running in either 
direction. The coils of llie ficUI-inagitcts ui Ihc motors are <li- 
vided into a number oi sections, and the switch makes different 
arrangements of these coils, puttini^' liitm all in series (when the 
■current is least) or in parallel (wben the current IS greatest), or 
using diHereiu combinations (or intertnediiiie powers. The cajs 
arc under |)erfect control ; ihcy start easily, and can be backed in- 
stantly in case of emergency. Brakes arc used boih (or the wheels 
and on the track, the ordinary wbccl-bndcc nnl being siifficiciU for 
some of the steep grades that nccur. Power is supplied from a 
central station in about the middle of the line. There are six dyn.!- 
flnos. giving ;oo volts and So amptres ^.ich. The line was opened 
for traffic with ten cars running. They were crowded with pas- 
sengers during' the<lay; and the heavy tr.ivcl. together with the 
inesperience of the drivers, was a severe test for the system. There 
were a few small troubles, but llie^e were soon reciitied ; and, on 
the whole, the day's work seemed to prove the system a success. 

BOOK -REVIEWS. 

i*fitmcat ExoHomy. by Frascis A. W.\LKEk. 2d ed. New 
York. Holt. 8*. 

It would be superfluous to corumcnd to American reiiders any 
economic writing by I'resiilent Wiilker. His clear style, vigorous 
thought, and terse expression have long since pl.iced him in the 
(mm rank of economic thinkers, whether American or European. 
His widecxperience And his phitusoptiic insight raise liim far above 
those scribblers ol ephemeral p.tmpiilets who are crj-ing now for 
socialism, now for co-operation, now for laisus /aire, and all 
under the name of ' political cconatny.' President Walker sees 
ver>' clearly that economics, if it is a science at all. is only to be 
studied in the ever«var>'ing phenomena of human nalure. and he 
would be the last to attempt to regulate or produce cither charac- 
ter or productivity by statute. 

The present volume is the best .idaptcd to the prcseivi needs of 
siuilenis in the t'nited States, of any that have come from the prc.ss» 
Not only arc the general topics of political economy treated fully 
and with ample illustration, but a concluding part (and a generous 
one) is given to the discussion of present problems under the head 
o( ' Some Applications of Economic Frinciples.' We do not follow 
President Walker in hi*, virtual indorsement of the Ricardian 
;theory of rent, or of Mallhusianism : for, despite what he says, both 
Irines appear to us to be mere approximations, and not ceilain- 
lies. It is the assumption of their certainly, and the basing of 
elaborate deductions upon them, which h.^ve m-ide so many of the 
theoretical conclusions of |)uiitical economy so -ibsurdlyat variance 
with facts. On the wages cjuestion President Walker is particular- 
ly strong and clear, .ind his concLusinns incontestable. It is inter- 
esting to sec a professed economist write of the system of protec- 
tion as the author docs. His fellow-ccanomisls are given to nhusc 
mnd the hurling of epithets as soon as the subject is mentioned; 
but President Walker, in a fairer spirit, writes. " If the protection- 
ist can show that restraints imposed by law upon the industrial 
action of his countrymen, or the men of any country he chooses to 
lake for Ihe purposes of the debate, have the effect nm. indeed, to 
generate productive force, but to direct the productive force gener- 
ated by human wants, setting in motion labor with a better actual 
result than under the rule of freedom, he will make his case. But 
this is to be proved, not taken for granted ; and it is only to be 
proved by sound and serious argtimt-nt, nut by strenuous exertion 
and senseless cl.-imar " (pp. 508, 509*. This is a position which all 
rational men can accept ; and it isiniinitely removed from theUneof 
argument, or rather of invective, pursued by Professors Sumner and 




Perry. President Walker's argument in Paragraph Gr;. we do not. 
iiuwcvcr.<|uite understand; for it seemsio implythat the advocates 
of protection insist on that as a universal fiscal policy with a view 
to making industrial entities correspond to political ones. As we 
read their arguments, on the other hand, no such claim is made. 
It is only asserted that protection is beiit for the United Slates at 
this time. At .^11 events, a free-trade arg-ument on the basis indi- 
cated by the writer would be both valuable and'inleresting, 

We caiinol refrain from expressing ihc wish that this book may 
find its way into more of our colleges, for it is worthy of them, 

Nutlalti StaHiiard Dictioiiary 0/ tht English Langua^t. New 
edition, revised by Rev. James Wood. New York, Warne & 
Co, 8". $1,50. 

Oreat improvemenis have been made of late years in concise 
and handy dictionaries. Those fomierly in use contained but a 
small proportion of the words in the Language, and many of the 
definitions wci-e nothing but synonymous terms; so that, for evciy 
purpose of real scholarship, reference h.^d to be made to a large 
dictionary. Hut now we have several dictionaries of convenient 
5i/.e and low price, which really serve their intended purpose, .ind one 
of the best of these is that now before us. We have not examined 
the work in detail ; but such examination as we have been able to 
give It shows it to be ivorihy of Ihc popularity it has already at- 
tained. The definitions — always the main point in a dictionary- 
are up to the level of those in other English dictionaries, and the 
various meanings of the same word are distinguished with much 
fulness and accuracy. Illustrative example}^ from authors are not 
given. a.s the smallness of the book forbids it ; but there arc some 
picloria] illustrations, though not so many a.s in some other dictiona- 
ries of a similar chancier. The orthography is that usually em- 
ployed in England, mcludij^g the u in such words as ' honour.' 
The pronunciation is indicated by rcspelling, with only a slight use 
of diacritical marks, — a method which, for young people and (or 
many older ones, h.is certain advantages. The present revised edi- 
tion contains many new words of science and literature, and indi- 
cates in a brief way the derivation of the more important words 
when this is not obvious. At the end of the volume are the usual 
vocabularies of proper names, and a brief list of proverbs and quo- 
tations from foreign languages, with llicir meaning in English. 
The type employed in the hook is necessarily small, thnugh not so 
small as in some other concise dictionaries, .ind it is new and clear. 
The book is a medium octavo of eight hundred pages, and will be 
useful to all who wish for a diclionarj' of this character, 

Uand'Hooli of Vahpak. By CHARLES E. Sprague. New York, 
The Ofiicc Co, 14". %3. 

Volapiik. By Klas AUGusr Lindehfelt, Milwaukee. Cas- 
per. 16*. 50 cents. 

1*HE bibliography of Volajwk now comprises about a hundred 
books, but, probably for rcJtsons well presented by Professor BcU 
in Science of Jan. 27. ver\' few of these works are in English. The 
above are two nut of the first hnlf-dQ7.cn honks on the subject in 
the English l.inguage. though many periodicals in this counlr)- have 
given considerable sp,icc. especially during the past few months, to 
Volapukian literature. Mr. Sprague, whoappears to beat the head 
of the moven»em in this country, gives, in the introduction to his 
hand-book, a brief history oE the new language and of its rapid 
progress in Europe. He states that it was invented and first pub- 
lished in 1879 by Johann .Martin Schlcycr, a German priest, whose 
object was, " first, to produce"a language capable of expres&ing 
thought with the greatest clearness and accuracy ; second, lo make 
its ac(|uistlion .is cisy as jKissiblc to the greatest number." He 
sought to accomplish these ends " by obscr\-ing the processes of 
the many languages with which he was acquainted ; following thein 
as models wherever they were clear, accurate, and simple, but 
avoiding their faults, obscurities, and difficulties." The result of 
his labors is a language whose " rules have the advantage of being 
absolute, and unburdened with exceptions," as Professor Bell puts 
it. A clear and attractive exposition of the new Ungu.ige. in small 
compass, is given by Mr. Sprague. who modestly claims that the 
most obvious application of tt. in the immediate future at least, is 
for international correspondence, especially comn»erclaI correspond- 
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ence, which is numericalty most important. Mr. Linderfelt's little 
volume presents the subject in an equally attractive though smne- 
what diffcrcnl niatuier, being based upon a German work by Pro- 
fessor KirchhofTof the University of Halle. Each l>ook contains a 
copious vocabulary, besides exercises in reading and translation. 

AfanagemeHt 0/ Aeeumulators. By Sir Uavi» Salomons. 3d 
ed. New York, Van Nostrand. ifi". 

In the }:ist few yeiirs it has been recotinizecl that the Ircatmcnl 
ol secondary batteries has as much to do with their life and econ- 
omy as the method of nLinulacturc. rsprcially in the 'grid' type 
of cell now generally used. No one has had more experience in the 
use oi storage cells than Sir D. Salomons, and what he tells us is 
of great value to those who work with them. 

The present edition of the ■Management of Accumulators' is 
much larger than the two previous editions, the principal increase 
being in the chapters on installation. The book is in no sense a 
treatise on accumulators: it gives but a bare and incomplete de- 
scription of the chemical actions that take place, and does not at- 
tempt to describe any fonn of battery other than the grid lypc of 
the E, R. S. Company's pattern. Inste.id of this, it gives explicit 
directions for the care of batteries and the installation of an isolated 
Hghting plant, and it gives estimates of tlie cost of in-stallation un- 
der various conditions. The least salislaclory chapter — thai on 
engines, dynamos, and electric tnoloms — fortunately is the easiest 
dispensed with. 

This book %vil! be valuable to all those who have lo do with 
storage batteries : it will possibly be out of dale in a couple of 
years. The storage Iwitiery is being const.intIy changed and de- 
veloped, but in the mean time it will have done a good work, and 
it is to be hapeii, tlwU when the practice changes. Sir David will 
write a new book. 



NOTES ANt) NEWS. 

Thk annual winter meeting of the Department of Superintend- 
ence of the National Ediicitional Assnriaiion was held in the 
hall of the Franklin School, Washington. D.C on Tuesday. 
Wednesday, and Thursday of this week. An excellent prograninic 
had been prepared by President Dougherty, and the number of dis- 
lingubhrd educators who delivered addresses was unusually large. 
The most imporI.int topics treated were, ' How and to What 
Extent can Manual Training be ingrafted on our System of Public 
Schools.'* by.Charlcs H. Hamnf Chicago, SujjcrintcndeiU MacAlis- 
ter of Fhil.idelphia, Superintendent Marble of Worcester, President 
Nicholas Murr.iy Butler of New York, Superintendent Powell of 
Washington, and Dr. Itctfield of Chlr.igo ; ' How can the (^t'-Tl'tica- 
tionsof Tcachershedeierminefl.'* by State Superinlendcnts Draper 
of New York, Higbec of Pennsylvania. Finger of North Carotma, 
Kiehic of Minne-snia, Easton of Louisiana. President Eliot ol 
Harvard read a paper on the second day of the meeting. 

— The October number of the .\fontfily IVratAer Rfrieri' cmi- 
tains an interesting discussion by E. B. Garriolt on the movements 
of high-barometer areas over the North Atlantic Ocean, founded 
on the daily we.ither-ch.irts for 1885. In Hie Weather Kn'ifw for 
July, 1887, it was shown that a cyclone's movement depends upon 
Its position with reference to aniicyclonic areas, and that during 
periods of high barometric pressure over mid-ocean north of the 
40th p,-irallel, storm areas do not follow the usual cast- north-east 
course to European waters, but pursue a more northerly track, or 
disperse. In order to sturly the course ol cyclones more closely 
than has been done heretofore, this investigation was carried on, and 
resulted m the discovery of the following facts. There exists al- 
most continually an area of high barometric pressure south of the 
4olh parallel, and one of low barometric pressure farther north. 
Upon advancing from the American coast, areas of low barometer 
appear lo move towards the region of low barometer, and areas of 
high pressure are apparently attracted to the region of maxima. 
The latter sho»v a far greater degree of uniformity of movement 
than the cyclonic areas, their course ami velocity being seldom in- 
Hucnced by the cyclonic areas that may precede or follow them. 
About ninety |»er cent ol these anticyclones pursue a south-ol-east 



course from the American coast, and. upon advancing to the vicin- 
ity of the 6jth meridian, lose their individuality and become a part 
of the great aniicyclonic system ol that region. The average time 
occupied by the anticyclones of 1885 in advancing from the QOlh 
merkltan to the co.ist was about one and one-half days, this rate of 
progression being considerably greater than the average velocity of 
cyclonic areas over that region. As soon as an anticyclone 
is absorbed by the great anticyclonic system, the lalicr extends 
considerably westward, and therefore a cyclone closely following 
ihe passage of a high-baronteicr .irca lakes an abnormal northeriy 
course: and. on the other hand, the greater the period which cJiists. 
between the advance (if ihc arc-as from the coast-tine, the greater 
will be the likelihood of the low-pressure area pursuing a normal 
path over the ocean. As in the normal mo»-einent of cyclonic and 
anticyclontc areas the latter more frequently closely follow and ae- 
celer.ite the forward motion of the former upon passing from the 
ccxst, they nialcrially contribute to the greater rapi<lity of iheir ad- 
vance over theoccan. The thorough study ol the normal movements 
of aniicyclonic areas over the continent and the western portion of 
the ocean, and of the relations which exist between high and low 
b.arometer .ireas attending iheir passage from the coast, will proba- 
bly enable u<i to determine with a considerable degree uf accuracy ^h 
the course of cyclones across the Atlantic Oceari. H 

— It has been generally accepted ih.it the translation tjf 
the name of 'Kongo* is 'the country of leopards,' the root ka 
meaning ' the country,* and ni^o ' Icopartl.' j , JanktS, in the January 
rtamhCT oi Peter mann's MitMluH^tn.'s\\ovis\\\al this iranslalion 
is not satisfactory, as. according to the rules of the Bantu language 
ihese two words cannot be combined into the word ' Kongo.' H< 
discusses the various forms of this word as found among the tribe»J 
of ihe Lower Kongo, —the li.ikongo. who liveon ilu: river from its 
mouth to SianlcyPool: the Batckc. who occupy the regioni be- 
tween the Kuango and Kongo, and the Kongo and Alima: the 
Babuma, north-west of the last tribe; and the H.iyanii. belween 
Leopold Lake and the Kongo. The Bakongo name of the river iftfl 
■ Kongo,' that used by the Baleke is " Songo,' and the Bayanzi sayS 
' Rongo.' All these names are dialectic variations of [he same word, 
ilie k of one dialect becoming r and s in the others. The meaning 
of the word in the Bayann dialect is ' spear,* and accordingly JankA 
explains the name of Bakongo as ' the man with the spear :* the 
name of the river, as * fa5t as a spear.' U this translation shouli 
he correct, it seems more prohahle that the name of the river w; 
derived from that of the tribe. Jankii rem.irks incidentally ihat ih 
root ktt infers a motion, and that it is contained in the names 
numerous rivers, such .is Kuilu. Kunene. Kuango. Kuanza. which 
therefore must not be spelled Kwilu, Kwango. etc. It seems prob- 
able that the same root may be contained in the word ' Kongo.' 
and that the meaning ' s|>ear.* which is. according to Jankt^, confined 
to the Hayanii. is aho derived From this root, 
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— In controlling the movements of domestic animals by the 
voice, besides words of ordinary import, man uses a variety of 
pecidiar terms, calls, and inarticulate sounds. — not to include 
whistling. —which vary in different localities. In driving yoked 
cattle and h.trnessed horses, teamsters cry 'get up,' 'click click' 
{tongue againsl teeth), "gee,' 'haw.' 'whoa,' 'whoosh.' * back,{H 
etc.. in ICngli5b.sp!!.xking countries: ' arre.' ' arri," 'juh.' 'gro.'etC;^! 
in European countries. In the I'niifd Si:i.tes 'gee' directs the 
antPLils away from the driver, hence to the right ; but in England 
the same term has the opposite effect, because the driver walks on 
the right-hand side of his team. In Virginia, mute-drivers gee the 
animals with the cry ' hep-yce-ee-a.' In Norfolk. England, 
•whoosb-wo;' in France, 'hue' and -huhaut;' in lllermany. 
•holt' and 'hotte:' in some parts ol Russia ' haitS,' — ser\*c the 
same purpose. To direct animals to the left, another scries of 
terms is used. In calling c.itllc in the tield, the following cries are 
used in the localities given: 'bow, boss,' ' sake, sake ' iConnecti- 
cul); 'coo. coo' (Virginia): • sook. sook,' also ' sookey" (Mary- 
land); 'sookow' (.^lab.ima): 'tloft. iloii ' (Russia); and for calling 
horses. " kope. kope.' (Ntaryland and Alabama); for calling sheep, 
■konanny' (Maryland): lor calling hogs, 'chee-oo-oo' (Virginia). 
Mr. H. Carrington Bolton is desirous of collecting words and ex- 
pressions (oaths excited) used in addressing domesticated aiu- 
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nuts in all pans of (he United States and in foreign land». In 
pwticular he seeks infomiEition as to (i) Ihe terms used to start, 
hasten, haw, gee, back, and stop horses, onen, ctmels. antl other 
animals in harness ; (2) tenns used for calling in the field cattle, 
hnrscs, mules, asses, camels, sheep, gnats, swine, paultry, and other 
animals; (3) exclamations iised in driving from the person domes- 
tic animals; (4) any expressions and inarliculale sounds used in 
addressing domestic animals for any purpose whatever (dogs ,"ind 
cats). References to information in works of travel and general 
literalure will he very welcome. Persons willing to collect and for- 
ward Ihe above-mentioned dala will confer great obligations on Mr. 
Bolton. He is already indebted tn many correspondents far kind 
replies to his appeal for the 'Counting-out Rhymes of Children.' 
the results of which have been published in a volume with that 
title (London. Elliot Stock). To Indicate the value of vowels in 
English, please use the vowets-signs of Webster's Unabridged, and 
in cases of dtflicijlly spell phonetically. All correspondence will be 
gralefulty received, and materials used will be credited to ihc con- 
tributors. Address Mr. H. Carrington Bolinn, University Club, 
New York City. 



LETTERS TO THE EDITOR. 

*." Corrtt^H-ieuls » rt rt^ittttt4 tp tt jii irlt/iit fimiitf, TA* mirtUr't nmmt U 
im »II<mtt* rt^mirtd tu prte/ 0/ eosd f»ilk, 

TvtfmXf tafln of Iki *»mbfr £SHttiiniii^ hiM t^mmttmic^U* ^li bt fwrmiihtd 
/r** t» *my earrttp^ndint em rt^mttt. 

Thtfdilffr mill ^ flad U fmUitk ant 4uteiti c9%*»it^nt vtltk tkt ek»rmettr r/ 
ikt /farmsl. 

Weather-Predictiona. 

Mr. ClavTON*s letter on weather-predictions, in the last Sa'ence, 
(uniishcs a very iTitcrcsiing comparison. 1 find in the Bulletin of 
the New England Meteorological Society for October, 1887, Mr. 
Clayton's interprelation and verification by his own niles of the 
government predictions. These are made jjet^crally for the whole 
of New England, but it is to be presumed that he has made a fair 
esttinale so as to give a comparison with his own predictions for 
south-cast New England. He gives the Signal Service 58 percent. 
and himself 85 per cent. It now appears (see Science. Jan. 27) 
that precisely the same predictions, stripped of all atnbiguiiy and 
narniwnl down to a <lefinitc locality (Boston), give, by an applica- 
tion of the same rules, 96 and 80 per cent respectively. This strik- 
ing difference of 43 per cent, in the applic.ition of the same rules of 
verification, show s the absolute need of a f.iir comparison in,wcathcr- 
prediciions. and that, loo. between simibr things. X. 
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Tht Snow-Saake aod its Name. 

As my notes on the snow-.snake were written partly to elicit rn- 
formation. and partly Co point out an anachronism, I am glad to 
jcceive so e.irly a reply. I objected, by implication, to the use of 

isleadiiig terms for what is probably an old ^atue. I am also 
aware that a Southern Iroquois nation, for over one hundred and 
seventy years past resident in New V'ork. now has the snow-snake 
and a nAxnt: for ii ; but I did not and do not think the .Southern 
winters appropriate for the game. The description to which I rc- 
ferted was in every way erroneous, and yet was m;ide to have an 
historic air. But I wished also to learn the eictent to which the 
game was played. North and South. East and West, and it is 
plKisanl to be assuredi that it "Wiis a f-ivoritc out-door sport of the 
Carolinian and Virginian tribes ot Iroquois." I would esteem it a 
person.il favor if Mr. Hewitt will kindly furnish quotations dcsrrip- 
tivB o( its e-irly use smith of the J-imcs River. They will be prized 
by me and others, having escaped our attention. 

A more important question is mised by Mr. Hewitt. My or- 
thography of the word ka-wher-iah needs no correction, as spelling 
and pronunciation were given me by livmg Onondagas, not taken 
from lifeless books. But the point, rather incorrectly stated by Mr. 
Hewitt, is worthy of attention. Jt is not the case, as lie says, that 
the letter r "Hoes not occur in the speech of the Onondagas of the 
present lime." but it certainly has become obscure and rare. In 
alt our early records the letter is frequent : /eisberger employed It 



largely in his Onomlaga dictionary; in Schoolcraft's vocabulary I 
think it is found only in the numerals; among the present Onon- 
dagas it occurs but sparingly in proper names and other words. 
Some timcJigo my Onondaga friend. Sa-go-na-qua-der. sent me a 
version of Uie Lord's Prayer in that language, tie was not sure of 
his spelling, and wished me to revise it with him when nest al his 
house. The letter in question frequently occurred, but the sound 
was obscure. 1 went over the version with him syllable by syllable, 
to get the exact sound, and reuined the letter four limes as clearly 
enunciated. 

Il is probable that some Onondagas have given up the letter 
altogether, while others retain it, and this would .icfount for varia- 
tions in orthography. My work for many years has been mainly 
on the early history and customs nf the Onomlagas. .ind notes on 
their ]angti;tgc have been but incidental. I am now offered assist- 
ance by them in this, and, if I can carry out a conlempLlted pi an 
will pay especial mteniion to the question brought up by Mr. 
Hewitt. Until I have more original data, il would be out of place, 
for me to do more than justify my present use. The point is de- 
batable, in a sense, but will rctiuirc some critical research if we 
are to know the exact cxlenl which the change has reached. 

W. M. Bp.aucHa«i>. 
BaldwicisvillcN, Y.. Jaii.)9, 



The Occipito-Tempora! Region in the CrAnia erCarnlTora.. 

Is the Proceedings of the Academy of Natural Sciences (or 18S6, 
p. 36, I briefly described, under the name of the post-tympanic 
bone, an ossicle which lies over the squamosal .and opisthotic Iwncs 
in Urius. i have since examined Amphi£}aK. DiHi'elis. and 
ArcAtelurus. I find that the inferior surfaces of the conjoinetl 
bones above named exhibit appearances which resemble those seen 
in l.'rsus. and make it probable that a post-tympanic bone of larger 
size than the ursine ossicle was present in these genera. Apart 
from the bone itself, il is noteworthy that the details in the struc- 
ture and proportions oi the stjuamosal and opisthotic, as they unite 
lo form the post-tympanic process, afford characters by which these 
genera can be identified, 

I have also found that the species of extant FfluUr can also be 
separated by characters of the tympanic bone, especially by the 
shape of ihe tympanic ring, i.e., the pan of the tympanic bone in 
advance of the septum. Harrison Allkn. 

PhiladeiiihU. Fctt. 7. 



Uonocular veraus Binocular Vision. 

There is an interesting phenomenon which is new 10 the writer, 
and which very beautifully illustrates the prevalence of monocular 
over binocular localiz.iiion. This explanation which we suggest 
may or may not he true, but it will certainly lead the way to a bel- 
ter comprehension of the (act in case il cannot be accepted as we 
explain it. We mention the phenomenon .15 much lo ascerl.iin 
whether it can be verified by others as lo point Ihc way to its ex- 
planation. It cerl.iiinly has an interest in the queslion regarding 
the perception of distance and the localisation of images in stereo- 
scopic romhination. 

T.ikc two circles, as in Fig. 1. and combine them by crossing the 
eyes m the ordinary way. We shall sec, as is well ktiown, three 
circles in the field o( view, the central one Ihe combined resull of 
two images, and apparently nearer lo us than the other and exterior 
circles, and nearer also tlian the sheet of paper upon which they 
are drawn. It is possible that to some experimenters Ihe central 
circle docs nol seem nearer than the other iwo : lo the writer it al- 
ways does. If we combine them by (ix.iting the e)'cs beyond the 
plane on which they are drawn, ihe central circle will appear larger 
and farther off than Ihc other two. So much, however, is not new, 
but it is a nccessar)' preliminary to the singular pherramenon which 
we have not noticed in any investigation of binocular vision. It is 
also known that the observer can place a pencil or pin point at the 
apparent location of the central circle, and it will seem to coincide 
with it, and there is no hesitation in placing it al a point between 
the sheet of pa|>er and Ihe eyes. 
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But now, if we take a fine piece of wire, a knife-blade, a needle, 
or a sharp pencil-point, such objects being used in order to get 
double images more easily, and place it a short distance farther off 
than the apparent position of the central circle while we keep the 
attention upon some point of the circumference of the circle, at a 
very short distance beyond the point of fixation the needle or piece 
cf wire will appear double, and represents the ordinary homony- 
mous images, which are the images localized beyond the horopter. 
We may increase this distance of the needle from the point of con- 
vergence, and the distance widens as usual between the images. 
There is perhaps nothing new in this fact. But if we keep the con- 
vergence of the eyes perfectly fixed for the combination of the two 
circles to form the central one, and turn the attention to the two 
homonymous images apparently beyond the point of convergence, 
and without allowing the convergence to change so as to combine 
the images of the needle, we shall find, by very close attention, that 
they will instantaneously spring into the position of heteronymous 





Fig. 1. 



images, nearer the eyes than the circle, and without either becom- 
ing really heteronymous, or in the least approaching each other. 
Rivalry often takes place between the two positions, so that the 
imtiges of the needle will alternately seem nearer and farther than 
the central circle at the point of convergence. 

A beautiful way of testing the same result is to place the knife- 
point or needle upon the sheet of paper, and coinciding with any 
point in the circumference, but always allowing the length of the 
object to lie in. or parallel to, the vertical meridian. If the atten- 
tion is fixed strongly upon the knife-blade or needle while conver- 
gence combines the two circles, the two images of the needle or 
blade seem to coincide with two of the circles, the central and 
combined circle, and one of the outer circles. But the central and 
combined circle seems in the same plane with the sheet of paper 
and the other two circles. This may vary, however, with rivalry, 
as experience will show. But if now we begin to move the object 
toward the eyes, and therefore toward the point of convergence, 
without altering the latter, and without changing the attention, the 
two images of the needle or knife-blade will appear nearer than the 
central circle, and also seem to approach the eyes until they reach 
a certain point, where they instantaneously assume the homony- 
mous position beyond the central circle. The feeling of surprise is 
very marked at this sudden appearance of the images at a greater 
■distance than they had just seemed. 

If, again, we draw the circles upon a plate of glass in order to 
combine them by fixating beyond it. and try the experiment as we 
have described it, the images at first appearing beyond the central 
circle and homonymous, by close attention will suddenly dppear in 
the heteronymous position, nearer than the central circle, as be- 
fore. It must be remembered, however, in both cases, that the 
images do not become really heteronymous, as can be proved by 
suddenly closing and opening one of the eyes. The same image 
vanishes in both apparent positions of the double images. The 
single interesting fact, both when we combine by convergence 
and when we combine by fixating beyond, is that the two images 
of the object realty beyond the point of fixation will appear at times 
to be nearer, and will not assume a fixed homonymous position 
until the attention upon them is relaxed. Now for the explanation. 

It is clear that the double images of the needle or knife-blade are 
simply the ordinary homonymous images, and hence are localized 
beyond the horopter, or point of fixation. So far the phenomenon 
only accords with the ordinary law. The anomaly appears when 
iheir relative position is changed and they seem translocated into 
the heteronymous position. But if we revert to the influence of at- 
tention in all sensory processes, we may discover a cause for the 



effect we have described. It is known that we may so absorb our 
attention as to be unconscious of a severe pain in the tactual sense. 
Or in vision we may be so occupied with a particular object as not 
to notice the presence or approach of another. We may even lose 
entire sight of all objects except the one in which we are interested. 
Again, it is a universal fact that attention directed to any object in 
the field of view, at once and automatically sets the eyes into the 
proper movement for adjustment to produce single vision. At the 
same time the visual tension of the eyes is relaxed for the object 
from which the attention is turned. With these simple facts, we 
may turn to the experiments we have described. Here, when we 
keep the adjustment for combination constant, but direct the at- 
tention to the two homonymous images, the tension for binocular 
localization is relaxed by the change, and we are left to monocular 
principles for the localization of the images of the needle as well as 
that of the central and combined circle. The latter appears in the 
same plane as the sheet of paper, or approximates it in proportion 
to the relaxation of binocular tension, and thus introduces monoc- 
ular influences into the localization of combined images, while only 
monocular functions are left to localize the homonymous images of 
the needle or knife-blade. Hence it appears as it really is ; namely, 
nearer than the central circle. We may test whether it is due to 
the prevalence of monocular over binocular innen'ation by moving 
the needle far enough off to make its images coincide, or nearly 
coincide, with the circumference of the combined circle at the ter- 
mini of the diameter, and, while they seem in the heteronymous 
position, suddenly close and open one of the eyes. We shall see 
the remaining image of the needle apparently nearer than the cir- 
cle, and in the same position, without change, which it occupied 
before closing the other eye. The eye must be closed and opened 
as quickly as possible, so that the other eye will not have time to 
resume the parallel position, and hence there will be no apparent 
motion of the circles. This will enable us to determine more ac- 
curately the monocular character of the localization of the homony- 
mous images. We see the image of the needle and the circle in 
the same relative positions as before closing the eye : and, since 
this can be only monocular, we can best suppose that the trans- 
location we have described is due to the prevalence of monocular 
functions over the binocular by the withdrawal of attention from 
the latter. 

It is a still more Interesting fact that the writer has been able, 
by considerable practice, to localize one of the images of the needle 
homonymously under the circumstances described, and the other 
heteronymousty. 1 have been able to alternate them to some ex- 





Fig. a. 

tent, although generally it is the left image that appears nearer, a^ 
the right image farther, than the point of binocular fixation. 
such cases evidently one eye can keep up the binocular innc 
tion. while the other becomes monocular in it. Astonishing 
presumptuous as such a supposition may seem, it is entirely 
firmed by the following second experiment, which also illu" 
the rivalry between binocular and monocular functions, as in 
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cise ratio of the convergence required for thdr combi 
have elsewhere worked out the explanation of idl sue 
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at twenty.five hundred, it forming the bed of the latter stream for 
twenty miles. 

One of the most interesting portions of the Cascade Range is the 
region of the Santiam River, in latitude 44* 45' north, — a tributary 
■of the Willamette. The lower foot-hills there are composed of a 
yellowish volcanic ash, strati&ed in part, and which reaches a thick- 
ness of several hundred feet. Such deposits are very abundant on 
the western slope of the range, amply fulfilling Mr. King's acute 
prediction of their existence (see ' Survey of the 40th Parallel,' vol. 
*■ P- 453)- 1'hc ash rests upon basalt, which lies in thick layers 
■conforming to the general westward slope of the range. As we 
advance into the mountains, the basalt thins out, and at a moderate 
elevation disappears entirely in its general form of surface out- 
flows, and is seen only as scattered dikes penetrating older rocks. 
Undoubtedly the basalt rests, as a rule, upon the unaltered sedi- 
mentary rocks to be referred to in another connection ; but I have 
not observed them at the precise locality of which I speak. At an 
altitude of perhaps one thousand feet, the later rocks are replaced 
in the bed of the stream by metamorphtc rocks of a slaty texture, 
which appear to dip westward. Proceeding up stream, and ap- 
proaching the axis of the range, we find in very deep cafions some 
■excellent exposures which illustrate the geological structure in a 
most remarkable and cogent way. The caitons are clearly of 
glacial origin, and are cut down three thousand feet or more 
through rocks of various ages, the lowest ones visible being meta- 
morphic slates similar in all respects to the auriferous slates of 
California, — a resemblance that is heightened by the fact that the 
Santiam slates are also auriferous, workable quartz veins existing 
therein. The slates are nearly vertical, with a slight westerly dip. 
Upon them rest unconformably a great thickness of clayey and 
-sandy shales, and conglomerates, unaltered, and of course devoid of 
quartz veins, and occupying a nearly horizontal position in general. 
They are cut by deep cartons into great mountain-masses, and form 
probably the most important division of rocks at this part of the 
range. I should judge them to be fully two thousand feet thick, 
and perhaps three thousand, t have secured no fossils from which 
their age might be determined, but for statigraphical reasons, with 
which I will not trouble Science, I shall denote the terrane as creta- 
ceous until its age be more satisfactorily determined. I am not 
aware of any description of this formation having ever been pub- 
lished, nor have I ever heard or read aught concerning it. 

Of later sedimentary rocks, the only existing ones yet discovered 
-are certain fossiliferous sandstones and associated shell limestones, 
which have been spoken of as miocene, and may well belong to 
that system. They appear in the Cascades as fossil sea-beaches, 
defining the limits of the miocene ocean. The maximum height 
at which I have noticed these rocks in the Santiam region is be- 
tween eight hundred and a thousand feet. 

As might be supposed, the metamorphic slates rest against 
granite, which here forms the backbone of the range, the upper 
central portions being entirely composed of it and slate, plus a pro- 
portion of recent lava, which seems to have come from crater erup- 
tions, but of which I can say little. I desire to call attention to 
the prevalence of ancient lavas in contradistinction to the more 
modem basaltic flows. There are heavy bodies of probably au- 
gitic lava overlaid by and therefore older than the rocks I have de- 
nominated cretaceous. Other instances seem to prove associated 
lavas as old as the auriferous slates. Of these eruptive rocks, I 
recognize two or three general types, which I have forwarded for 
study and determination to Professor Jackson, the petrologist at 
Berkeley, Cal. Altogether, I believe that the eruptives, old and new, 
make up perhaps one-eighth or one-tenth of the bulk of the visible 
terranes of the Santiam. 

It is evident that the Santiam section resembles neither the ex- 
clusively volcanic exposures cited, nor the Umpqua section, as de- 
scribed by Dr. Becker, who found granite and metamorphic rocks 
overlaid unconformably by miocene strata, without the presence of 
intermediate unaltered rocks. Besides, his metamorphic types 
were chiefly serpentine, which, notwithstanding its immense devel- 
■opment in southern Oregon, f have not noticed north of the Cala- 
pooia Mountains. It seems not improbable that the serpentines 
may be the representatives of the unaltered shales and conglom- 
erates of the Santiam. 



From the above observations, and from other reasons which I 
will not take space to explain, I conjecture that the earliest moun- 
tain-making movement which affected the Cascades took place 
much farther back than the cretaceous, as held by some, and re- 
sulted in forcing up the granite nucleus, with its covering of slate 
or the representatives of slate, to a considerable height above sea- 
level; this movement being followed by extensive denudation, 
of which good evidence appears to exist. Then followed a sub- 
mergence, total or pai^ial, when the strata that I call cretaceous 
were laid down. The whole range could hardly have been ingulfed 
at the time, for I am told of tracts now existing where no interme- 
diate strata are found between the early granite and the late basalt. 
I can suggest nothing as to the condition of affairs during the 
eocene time, the question of the existence of marine strata of that 
age in Oregon not having received attention. 

ft would seem that the miocene strata were deposited on rising^ 
areas, when the Cascades had reached to within a few hundred 
feet of their present height. 

It is probable that there have been at least two upheavals, and one 
movement of subsidence, which, with attendant phenomena, I have 
grouped as follows : — 

1. In paleozoic or early mesozoic time, primary elevation of 
granite axis with overlying sediments, accompanied by metamor- 
phism of the latter. 

Id. Denudation of range. 

2. Subsidence beneath cretaceous sea, and deposition of creta- 
ceous strata. 

3. Elevation to within one thousand feet of present state. 
3 a. Deposition of miocene rocks. 

3^. Outpouring of lavas through fissures. 

^c. Era of crater eruptions, and deposition of beds of volcanic 
tuffs in late seas and lakes. 

3*/. Continued elevation of land to present height, accompanied 
by glacial and aqueous erosion. Diminished volcanic activity. 

There are certain evidences, among them Captain Dutton's dis- 
covery of a rising surface at the Cascades of the Columbia, which 
make it probable that the mountain-making movements are atill go- 
ing on in the range. Herbert Lang. 

Portland, Ore., Jkh. 31 . 



Queriet. 

37. Washington's Letters. —In the last number of the /l/a^- 
axitu of American History there are two letters of Washington 
which I think are of doubtful authenticity. The flrst tetter is 
printed on p. 162 : the second immediately follows it. Both are 
claimed to be taken from originals in the collection of Dr. Thomas 
Addis Emmet. That forgeries are extant of Washington's letters, 
is well known to collectors. One prominent test of such forgeries 
is said to be in the autograph. Washington always abbreviated 
' George ' by writing ' G",' and never used the initial G alone. 
Such a test, if reliable, applied to the letters, would prove them to 
be forgeries. This test will hold good in comparing the undoubt- 
edly genuine letters copied from originals in the British Museum, 
and printed in the same number of the magazine. Again, the sub- 
ject-matter of these letters is suspicious, especially where Washing- 
ton is made to write of his troops at Cambridge, that they " are an 
exceedingly dirty and nasty people." I do not claim to be an ex- 
pert on such matters. On the contrary, my disbelief in their authen- 
ticity is based more upon my wish that our beloved Washington 
did not write such a sentiment. 

George Glenn Wood, M.D. 

MuDCy, Penn., Feb. 7, 

Answers. 

23. Drops of Water. — In answer to Mr. E.J. Pond's query 
in relation to floating drops of water upon the general surface 
(Science, xi. p. 38), I beg leave to refer him to the paper of Prof. 
Osborne Reynolds of Manchester (England), published in Nature^ 
vol. XXV. p. 33. Nov. 3, 1881, where he will find an explanation of 
this capillary-film phenomenon, as well as a clear indication of the 
physical conditions necessary for its production. 

. John LeConte. 

Beriteley, Cal., Jan. jo. 
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BOOK-NOTES. 

— 'Harvard Reminiscences' is ihe (nrlh- 
coming book by itic Rev. Dr. A. P. Pcabody. 
preacher to the university, and one of Ihf 
bcst-belovecl and venerated men in America. 
Fur a {juurteraf a century he Ii.isbeen a high 
officer in the college ; and it is two-thirds o( 
a century since he tirsi became connected 

.with H.ir\-ard, — tirsi as student, and then as 
tutor. The book includes bright little mono- 
j^rajiKs on scores of the college officers of the 
last haU-century or more, suc^l tnen as Fel- 
lon, P.ilfrey, Kirkland. Cl.irke. Hedge, and 
Norton, besides many tcss welt known. It is 
rich in characterization and anecdote and 
reminiscence, and will be treasured by all 
Harvard men. students or graduates. The 
frontispiece Is a portrait of Ihe gentle scholar, 
I IJr. Peabody. The book will be brought out 

L by Ticknor & Co. in February, 
k —Mr. D.avid A. Wells, we understand. 

F devotes the ninth article of his \-atuable 
I series on economic disturbances to a discus- 
^^K sion of the lalxir-question. It will appear in 
^^H TAf Popular Sdencf ,\fonthly for March, 
and promises to be the most important con- 
thbutinri tliat h.TS lately bpen made to a 
problem which is now facing the industrial 
interests of the world. 

— Franklin Lenn,ird Pope, an aulhority in 
electrical affairs, will contribute to the .March 
number of Scribntr's Magazine a paper oh 
ihe electric motor and its applications, which 
is a complete account, in bncf compass, of 
the origin and development of the use of 
electricity u a motive power. It will be fully 
Illustrated. 

— Mr. Charles Mackay, LL.D.. is about to 
publish his * Diction-iry of Lowland Scotch, 
upon which he has been engaged for several 
years. It gives Ihe mure important words, 
with their meanings and etymological dcrtva> 
lions, together with an introduction dealing 
with the historical and literary development 
of the language, and an appendix of Scottish 
proverbs. 

— Forty-two years ago the old Herticul- 
iurisi. umier Andrew Jackson Downing, sig- 
nalled the birth of American horticulture, 
l^ter that magazine was united with the 
CanUner'i MontMy, which, under Thomas 
Mrchan, has far thirty years been the leading 
exponent of gardening and rural improve- 
ment on this continent. On Jan. 1 1 the Gar^ 
demr's Munthly and HorlicuUurt'it of Phil- 
a<lelphia. incident to the death of its pub- 
lisher. Mr, Charles H, Marot. was sold to. 
And wiU at once be consolidated with. The 
American Garden of New York. The re- 
sult will Ik an enlarged, handsome quarto, 
illustrated monthly journal of gardening, 
wilhin the reach of all lovers of nature. 

— An intlumiial newspaper says that "the 
approaching suspension of Harper's Frank- 
lin-S(|iiarc Librar)- indicates the close of a 
regrettable period of American book-making. 
On the other hand, the long-cuntinucd suc- 
cess of Ticknor's Paper Scries of original 
copyright American stories, proves the 5.igaci- 
ty of the scheme for providing the best liter- 
«ture in legible and dignilied shape, and at a 
price within the reach of all readers." The 



continued succca* of Ticknor's Paper Series 
of original copyright novels will doubtless be 
still further assured by the volumes to be 
added thereto during the month of January, 
which include 'Beatrix Randolph.' by Julian 
Hawthorne, and 'A Fearful Responsibility,' 
by William D. Howells. 
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Fth. 4 — C. F. Manrin, A New Self-record- 
ing Kaiin-Gaiigc : J. S. BiUiogs, Calton'» Appf 
ralus far it-^ling Muscular Scniu; : II. H. Bates, 
liicmsinc Industrial Eniploym;nt ol the Rarer 
MelaU : I-'. W. Clarke, ll]e UeCetini nation of 
Atomic WeighLi. 

Fe^. 3. — Arteinas Martin. On 8<]uare Num- 
ber} wliow Slim )R a Square ; R. .S. Woodward, 
On the Vanation of TeiTCKtrial Density, Gn»y- 
iiy, and Preitiure acconling to the Laplaciaa 
L«w. 

Purdue SeteitH/e Seeiety, La/aytlte, i»d. 

Jan, 3 J. — > J. M. Smart, Topognphy of Hal- 
Uiid ; A. L. Grcfn, ChocoLnc. Cocnine, and 
L'ociianul. 




TILESTON & HOLLIUGSWORTH, 

64 Federal Street, Boston. 

ManufactuTCTiuf Fine Book Papers fur let- 
ter prcw ami ciH iKititing, The a'leniion of 
puljlishcrs and printers iboillcd lo our Woty 
rtnish Irid i^Imss) u«pci. A hvon lu Mudiout. 
men. rcfltrctins no dattlingfi'*'^ injurious to the 
efCK. Api>TOvni and U3^ b^ the be>l educa- 
tional publishers in the country. 



QUSTAV E. STECHERT, 

8SS Biroadwft]', N«w York. 

Importer of Seientifie Bockt and Perudtea h. 

Brancbea : Leipxig, Hospital Str. 10 ; Lon- 
don. 28 Ring Willinin Str.. Strand. 



German Simplified 
Spanish Simplified 

'Ihe IMI^mlnK will be f>iund vmincnlly piacud fix 
leK-inxmciifla: li.> Getwaii Sinip1t6ed---Co4nple(e in 
I* iiuiaben (wilh ki^y*} ti.io- (t ) Spanuh Amplified— 
Crom in ID II nurrvben Iwnit keyi) lo cti. each | No. % 
\om ready ; a new number nn the fipii of tirry moolti j 
wld bj all bookseller*. S«nl, ooslpatd^ (mi receipt oj 
nice, v$ Plot. A. KnoOachi 140 N*Hau bt.. New York. 
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yvsr ruBusnen.- 
The GeoloB:ical E*idcacet «f Erolation 

A POPULAR EXPOSITION Of PACTS BEARINIi 



UPON THE DARWINIAN THF.ORV. By Pro<. 

' ■-■■-'-- -■-.-.-. - ..... "-.deiny 

itmo. cloth. 



Angela Ifcilprtii, ('imint-in-CkirKr "I \itt Acuieiny 
o( Natural Wi<nc«i of Phitadtlphia. 



fully illiuifaicd, Prm. 9i.oo. 

TttH SAME AVTHOK: 
CONTHIBUTIDNS TO THE TERTIARY GBOL- 
OCV AND PALF.ONTOI.unV OF THK 
UNITED STA1ES. ,to. dnil., ■..> (.^c. with 
cnlnrvd map. Pri«, ^oo. The above «rt>rk, pf 
which Ins tluB J<» copies llrtw fcniain. ttreicnCi (or 
the finti ti(n« * Hic<:inc( slgilcmcnl o( iht TcrtiaiT 
G«Qlo|[y n( ■4ch ■>! (he »*»«niJ Suieiof ihc Ailaoiic 
•■d GwK botilcn ID which ihf fonnmion hns berr 
rcfngniicd. in Nddiiion lo a gfiioai tyttemaiic tcricw 
aiul inilvhii <il ih« (criniLtiin Ulkca &i* whole. 

Town Geology: The Lesson of the Phila- 
delphia Rocks. 

STUDIES OF NATUkE ALONG 1 l!K HKIMWAVS 
AND AMONG THE BVWAYi OF A MFTHO- 
POUTAN TOWN. Hr«. cloth, wiih ;ilut[nu>t.nt 
ol (hr FA4^ilk of ihe iqjrU. ikcich** "I 'C«n»ry, dia- 

fraiiu. and Keolopcal maps. fric«. is.ro. 
rofoBor (loilprin adcpik thai h'Ppy Mylc nf pre- 
Hiniiflflhe Kiciilific fncitwnlh wfiiirli he ii f .imilHr irhicli 
Hatch Millei ;intl Huile)- and Tyndall, and many ath«n. 
have done mii.-h 10 attcciaiF borli iriih «.und and wiih 
Uiuoonc) ■c^riiK,"— Jfnirira/ AViii(4//fl Imiiitulr. 
'The [itcienc roluiDa it an a<tmitabl« excmplificatitui 

ollhcitiir method Al BtoloeiCAUludy The 

wDik liidmiiitbiv done, and til': ituiliuui citiNOi of lbs 
Quakrr ntctmpolif owe th«ir h«t thankR to th« yoBnit 
nolocilt who hai tKiforniRrl the I2tk." — Fetular 

The Geographical anii Geological Distri- 
bution of Animals (Intern at] onat 
Scientific Series), 18B7. 
tjmo. pp. 4 ji, Ptk«. Sj.do. 
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(pHbCihcd hv ihcWngiK-r Fret Inililute o( Sciei»ce of 
Philadel|>>.iu), 1IU;. Royal Ira., cloth. 9) plalM. 
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Sf»t ftrtt/Miii »% rfft.ft f/friit. 

Academy of Natural Sciences of Phila- 
delphia. 
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ternational Scienlific Scncs." Wiih 
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f«nn,d luamaiy oi ihe develuplBEnt ol ths vegtlabk 
VinidofU in gealaclc^tl time. To llic kcoIi;^*)! and Uiian- 
i*llhenthJecii»i.n«o(iiii]>uruncn will) rderenc* lo ilicir 
■peeial punulta.snd otve nn which ii hat ool bcrneaty |.i 
fiad any conveniem mittu^l <A infutiHali^n, ll U htiped 
ibal itilrcalmeDilnlha prviciil voliioic will uUo he (iMind 
*afideMly Mniplc Mad tx^puUi to t>« altraclive i* the 
Kencnf feadcr ." — fratH tMt Prt/*c*, 
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For months past the allenlioo ai university men throughout 
the country has been centred tn ihc Princeton College Hoard of 
Trustees, who were Jchbcrating as to the successor of Dr. M'Cosh 
in the presidency of that inslitulion. On Thursday. Feb. y. the fruit 
of those deliberations was seen in the unanimous election of Francis 
L. Patinn, D.O.. to th^e vacant post. This choice is on all grounds 
to be warmly commended. Dr. Palton is still a young man, being 
but forty-five years of age, and has yet to put forth to their fullest 
extent his marvellous intellectual powers. We seriously question 
. whether any college has a president of so high an intellectual slainp 
as Dr. Fatten. His theological and philosophical learning is vast 
in extent, and rich in ciuality. Both with tongue and pen he is clear 
and incisive. His critical ability is unrivalled, and in hi$ new posi- 
tion he will have ample opportunity to show whether or not he is 
equally strong in constructive andadministr.itive power. To follow 
Dr. M'Cosh is a trying test for any one. but we feel sure that Dr. 
Fatten will confer honor and credit both upon Princeton and upon 
himself in his administration. That it may be long and prosper- 
ous, and thai Dr. M'Cosh may long be spared to witness the carry- 
ing-on of the work that he has so wisely planned, is the hearty 
wish of every friend of higher education in this country. 



SCIENCE IN ELEMENTARY SCHOOLS. 

In ihip rrport of the council of education (England and Wales) 
for 1887, there are some excellent remarks about elementary science- 
teaching which are reproduced in a recent number of JVafure. The 
judgment is passed that nothing could be more unsatisfactory than 
the present position of the knowledge and leaching of science in 
the elementary schools. Notwithstanding all the advantages that 
have been offered pupil-leachers for the study of science, as a body 
they appear la be in a most deplorable state in this respect. The 
inspector who reports on training-colleges finds the ordinary pupil- 
teacher deficient even in mathematics. It is in doubt whether this 
deficiency should be ascribed to poor teaching or defective early 
training. Mr. Fitch, who reports on female training-colleges, finds 
things no better there. At the admission examination the work in 
the arithmetic is satisfacior)' in point of accuracy, but it displays 
want of method, failure to appreciate the meaning of the question 
asked, and ignorance of principles. Thus very few of the candi- 
dates were able to give an intelligent explanation of simple arith- 
metical processes, such .is subtraction or division. With them, as 
with the male pupil-tcachcrs. book-work and memory are wholly 
relied on, and Little attention is paid to the intelligent application of 
principles. " Scarcely ttiree per cent are able to do much more in 
the teaching of arithmetic than work sums more or less correctly 
on the b!,T.ck board." 

With such material to work on. it is not surprising that the re- 
sults o{ the work at the colleges are not what they otherwise might 
be. Those who arc below the average at admi^ion rarely succeed 
very well in the array of subjects to be learned in two years' train- 
ing. With regard to the male students, the repons at the close of 
the 5rst year's training record ihat the answering of the questions 
set on the first book of Euclid was disappointing. The students 
appc.ir to hiivc learned their propositions by rote, and to have dis- 
played great want of neatness and accuracy. ThougK the riders 
were joined to the propositions on which iheir solution depended 
and though all these riders were easy, very few of the papers were 
satisfactory. This inabdily to solve the easiest geometrical deduc- 
tions is commented on again and again, and proves beyond doubt 



thai cither the students are negligently taught, or that they commit 
the book-work to memory without understanding it, and conse- 
quently are ()uite iiic-ipablc of applying their knowledge to solve the 
simplest riders. 

In summing up his impressions of the nrtale training-colleges, the 
inspector gives it as his opinion that the students .ire over-lectured 
at some of the colleges, and that the lectures arc mechanically re- 
produccil, and transferred as closely as possible to llie examination 
papers. This, of course, is due to the defective early training of Uie 
students, and to lectures injudiciously delivered on subjects about 
which students know absolutely nothing. For instance: one lec- 
turer delivered a very excellent discourse on the corrupt form of 
Latin used by the Roman soldiers in Britain, its causes and its ef- 
fects, to a class of which few, if any. of the members knew any thing 
whatever of Latin. 

In the female colleges, even in arithmetic, questions on theory 
and principles arc not well done, long problems are inaccurately 
done, and, as a whole, it is seen that there is yet much th-at remains 
before it can be said that the present system is satisfactory as reg:ards 
the knowledge given and the methods adopted. There appears 
to be among the students a very narrow view of their future work, 
a desire to regard the obtaining of their certificates as the goal and aim 
of their existence. The views on science, of one of these maidens. 
arc worth recording : " If I am successfid in obtaining my certificate, 
I intend (D.V.) goinK in for two sciences. At the same lime I pro- 
pose attending a tonic-sol-fa class 10 get my advanced certificate. 
Should the two sciences ' sound, light, and heat.* and 'eleciridty 
and magnetism,' prove a success, I shall probably take up the 
science of hygiene." If the tniining-colieges tend to remove the 
impression that the technical qualification is the end of the pupil- 
tcachcr's work, if they awaken a spirit of emulation among the 
students, and enable them 10 teach more thoroughly and intelli- 
gently, then they will hare fulfilled a Lirgc portion of their duties. 

With such products as arc thus indicated, as teachers, it is eas/ 
to predict what the schools that are under their care will be like. 
With masters, the majority of whom know little or nothing of 
even the elements of science, the pupils cannot be expected to pass 
well in these subjects. Thus it is seen, in the return nf the number 
of pupils sent up on ' specific subjects "(most of which arc scientific), 
that only 16,51 "^ ihosc eligible for examination h.ive !>een so ex- 
amined, and of these nearly one-half were from the London School 
board District. One-half of the passes were in algebra and animal 
physiology. 

The inspectors in all parts of the Kingdom agree, that, with the 
exception of some of the cities and large (owns, throughout the 
elementary schools science is untaught. This we can well imagine, 
when we have seen that the average teacher is completely ignorant 
of any of its branches, and it is the average teacher who is sent to 
the country schools. The explanation of some of the inspecton, 
that in the country for a great portion of the ye.irlhe attendance of 
the children who are lit to be taught these subjects is very irregu- 
lar, does not meet the c|uc-stian ; for, even were the children most 
regular in their attendance, the subjects could not at present be 
taught, and, until the average elementary teacher is altered, tliey 
will not be taught. 

The brightest spot of all appears to be Nottingham, and there 
3,516 children were ex.^mincd in specific subjects, of whom four- 
liflhs passed. "Mechanics for boys, and domestic economy for 
girls, are the subjects principally taken by the Nottingham Board 
Schools, and arc taught by a specially qualified science demon- 
strator and assisunt. who visit the various schools in turns, bring- 
ing the app,iratus with ihem in a spircially constructed hand-cart. 
The lectures given on these occasions arc afterwards gone through 
again by the teachers of the schools, from notes taken at the time. 
These lectures are simple and interesting, and are given with great 
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care and skill. The results are remarkably good, both as regards 
the actual knowledge acquired by the scholars, and the stimulus 
given to the general intelligence. Besides the above-named sub- 
jects, physiology and algebra are often taken with very good re- 
sults, and in one school the principles of agriculture are taught with 
marked success." 

Some of the causes of this almost total absence of any scientific 
teaching in the elementary schools have been pointed out. Where 
science has been well taught, it has borne good fruit ; and where 
teachers and managers have set themselves steadfastly to overcome 
the difficulties in their way, a high and encouraging measure of 
success has been obtained. Thus we have the remarkable testi- 
mony of the success of the experiment in Nottingham, and surely 
there are many other districts in England quite as competent to 
carry on this work as Nottingham. Why it could not be done in 
any town in England, it is difficult to see. In many cases where 
these subjects have been taught, the inspectors have wisely set their 
faces against them, finding but a wretched smattering among the 
pupils. Nothing else can be expected in remote rural districts, 
where the teacher, whose whole time is scarcely sufficient for the 
few rudimentary subjects, is so ambitious as to attempt to cram 
some of his pupils with the elementary knowledge of a science of 
which he is himself confessedly ignorant. But in the towns and 
cities competent teachers are always to be had. If the board mas- 
ters do not find themselves fit for the extra labor and extra knowl- 
edge required, there should be no difficulty in obtaining a special- 
ist, as has been done at Nottingham. And in no place could the 
foundations of technical education be more surely laid than among 
the elder children of elementary schools. In the minutes and in- 
structions issued to her Majesty's inspectors, managers are re- 
quested to aid, in every way they can, the teaching of one or more 
specific subjects appropriate to the industrial or other needs of the 
locality, and the rudiments of two higher subjects to supply a foun- 
dation for future work. With this object, it is suggested that where 
the teacher is not competent to do so, — and this, according to the 
reports, is the rule, and not the exception, — a specialist might be 
employed by a number of schools in a district, whose instruction 
would be supplemented by that of the ordinary teachers. There is 
only one instance, that of Nottingham, given in the reports, of such 
suggestions having been followed. 

What is said in the report about geography and geography-teach- 
ing is of special interest. It appears that while there is a great ab- 
sence of culture and general intelligence upon the pan of a consid- 
oabte number of candidates, yet the answers to the geography- 
papers set for admission to the male' training-colleges are more 
accurate than would be supposed. 

Here, again, the metropolitan candidates are superior to the pro- 
vincial candidates, particularly in the map-drawing, though in this 
particular there has been a falling-away of late. Among the female 
candidates, the geography was not very satisfactory, exhibiting in- 
accuracies in map-drawing, indefiniteness in the answers, and gener- 
ally marks of defective early training. In the examinations for the 
first year's certificates the male candidates answered fully and ac- 
curately ; but usually there was a slavish following of the words of 
the text-books and the lecturers' notes. At the end of the second 
year there is the same report, — book-knowledge without intelli- 
gence, and abundance of information imperfectly digested. With 
the females the result is the same, — verbatim reproduction of the 
tjooks or notes they had read ; fairly creditable answering ; but 
" the style of the papers reveals the painful poverty of the general 
reading of the students, and the utter absence of any individuality, 
or attempt at description in their own words." In many papers 
there was a constant iteration of the same words and phrases, sug- 
gesting that the candidates had learned off by rote the answers to 
probable questions. With regard to the elementary schools, all the 
reports agree in saying that there has been a marked improvement 
in the teaching of geography. Where it is intelligently taught, it is 
the favorite subject ; but too frequently the children are not well 
grounded. While all parts of the country report progress in geog- 
raphy, it is worthy of remark that all the maritime districts surpass 
the inland schools in the knowledge of the country, its colonies, and 
its trade. The report believes that this is only natural, and insists 
that " the teacher who would not, in Devonshire, interest a class of 



boys in the voyages of Drake, or who, in Somerset, would not rivet 
the attention of his pupils on the victories of Blake, would not be 
worthy of his post." Though the teachers may be congratulated, 
speaking generally, on the progress made in geography, there are 
many faults to be found. In portions of Wales and of the centre 
of England, geography is only fairly satisfactory. The pupils are 
weak in questions of latitude and longitude : they do not learn in- 
telligently, because most probably they are taught mechanically and 
unintelligently. It should be within the power of every teacher, by 
the use of an ordinary globe, to make this portion of the subject in- 
telligible to any ordinary boy. But few lads could understand a 
lesson on meridians and parallels, given by a teacher who does not 
use a globe at all ; and yet this is quite common. Hence it is that 
the map-drawing is very poor, even where there is a good knowl- 
edge of geographical facts. Many of the inspectors complain of 
lack of globes, maps, etc. ; and, even where there is abundance of 
general maps, there are no local maps, — a want which is very 
widely felt. In this respect the Board of Education might take a 
lesson from the commissioners of national education in Ireland, 
who have published local maps, and require each pupil in the higher 
grades to know, in addition to general geography, the map of his 
neighborhood. 

THE IMPROVEMENT OF HARBOR ENTRANCES. 

In 1743, under the direction of Dr. Benjamin Franklin, a move- 
ment was started in Philadelphia for the organization of the first 
scientific society in America ; and in a letter from Franklin, under 
date April 5, 1744, to his friend " Hon<: Cadwallader Colden, Esq.," 
he says, "The Society, as far as relates to Philadelphia, is actually 
formed, and has had several Meetings to mutual Satisfaction ; — as 
soon as I get home, I shall send you a short Acct. of what has 
been done and proposed at these meetings." 

This society, which for neariy a century and a half has been 
known as the ' American Philosophical Society for the Promotion 
of Useful Knowledge,' has been presided over by the most distin- 
guished of American scientists and scholars, and an election to its 
membership has been an honor cherished no less by foreigners than 
by Americans. The society to-day is venerated for its age, distin- 
guished for its services in promoting useful knowledge throt^hout 
the continent, and claims for its supporters the greatest scientists, 
the most cultured scholars, and the most prominent of American 
engineers who have been active in the dissemination of useful 
knowledge through improved navigation, the creation of canal and 
railway systems, the telegraph, and the development of the me- 
chanic arts, by which useful knowledge has become as free to all 
as the air we breathe. . A 

In 1785 John Hyacinth de Magellan of London, recognizing the 
prominent position of the society, proposed to donate to the society 
" 200 guineas, to be appropriated as a perpetual Fund ; the interest 
of which to be annually given, tn a medal of gold, as a Premium to 
the author of the best Discovery, or most useful Improvements re- 
lating to Navigation or Natural Philosophy." The conditions under 
which this premium was to be awarded were drafted by a com- 
mittee of which Dr. Franklin was a member, and were approved 
by Magellan himself. These conditions are so exacting that but 
few discoveries have been considered sufficiently important in them- 
selves to merit the high honor of the 'Magellanic Medal,' — an 
American honor which is esteemed more highly than any to be won 
by a scientific discoverer in the field of navigation, natural philos- 
ophy, or astronomy; which latter subject Magellan subsequently 
included. It has now been many years since any discoverer has 
received this medal, although applications are continually presented 
which seek the prize so zealously guarded by the society. 

Last spring a paper was presented to the society, describing a 
most important discovery in ocean dynamics, under the title ' The 
Physical Phenomena of Harbor Entrances, their Causes and Reme- 
dies. — Defects of Present Methods of Improvements.' This, with 
other communications, was referred to the consideration of the 
twelve counsellors and other officers of the society, and on Dec. 16 
a favorable report on the discovery was made to the society, and. 
by a secret ballot of the members, the premium was awarded the 
same. Upon opening the sealed letter with the same motto as that 
accompanying the description of the discovery, it was found that 
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the premium had been awarded I.ewiH M. Haupt, professor of civil 
engineering at the University of Pennsylvania. This discovery of 
authorship was a surprise to the socteiy, since it was thought that 
the author of ihe paper would have proved lo be a member of the 
Coast and Geodetic Survpy, of the Hyrfrographic Office, or of the 
River and Harbor Improvement Sen.-icc, a number of the members 
of which have given much attention to the laws of ocean dynamics 
In determining the improvements to be made aiinually by the gov- 
ernment to our riven: and harbors. The mere announcement, how- 
ever, of F'rofessor Haupl's name was confirmatory evidence of the 
wisdom of the society in awarding the medal. Professor Haupt, 
although an engineer graduate of West Point, has, during the past 
twenty years of civil professional lite as an engineer, won such suc- 
cess and disiincliun in his profession, that the present honor which 
he has received only re-enforces the views which are gaining such 
a stronghoUl, — that the civilian engineer merits a standing in all 
governmenl engineering work on the same hasis as the regularly 
commissioned officers. 

Tersely, the object of the paper presented lo the society was to 
collate certain observed facts for the purpose of explaining the physi- 
cal phenomena of harbor entrances, and of detlucing therefrom 
conclusions of practical value in the economical >inhition of the 
problem of improving the channels and shelterings of harbors. 

What was claimed in the paper as meriting Ihe favorable judg- 
ment of the society is briefly outlined by the author as follows : — 

"I. The determination of the character, ilirection, and relative 
intensities of the forces .ictiiig upon any harbor entr.ince, from a 
study of the submerged topography and other local physical fea- 
tures. 

" 2. The discovery of the existence of typical form, in the sandy 
spits bordering Ihe entrance, which will in general indicate the direc- 
tion of the resultant movement. 

" 3. The recognition of the fact that the proper place for the ebb 
discharge, or channel over the bar, is as far removed as may be 
from the point of direct attack of the flood resultant, when the 
direction of the latter is not normal to the coast. 

•' 4- The definite enunciation of the principle that the trend of the 
coast with reference to the cotidal line will in general indicate at 
once the proper position for defensive works, 

*' 5. The presentation of an original form (In plan) of break- 
water, whereby the natural agencies arc materially aided, without 
serious interference with either the flood or ebb forces. 

"6. A method of improvement whereby the internal currents arc 
concentrated and conserved for more efficient scour after passing 
the gorge. 

"7. A plan for utilizing the natural tendencies of the flood to cut 
a beach channel which shall be available (or the lighter-draught 
vessels. 

"8. The enunciation of the principle that thecauseof the angular 
movement of the ebb stream after egress is due to the general form 
of the exterior coast-line, which causes a racing of the tidal crests, 
from the outer capes towards the bight of the bay, and that the 
flood components thus generated are the forces which build Ihe 
bars and shift the inlets. This incessant semi-diurnal action of the 
flood is the controlling clement in the forces affecting Ibe magnitude 
and positton of the bar. Storms and winds may modify and shift 
the deposits, but eventually the flood re'«stabli»he& tlie original 
conditiorut. 

"9. The free circulation and ingress given to the flood by the 
detached breakwater, so designed as both to oppose thrr Bond and 
produce interfering waves which deposit sand outside of the chan- 
nel, whilst it also aids the ebb in its attack on the bar by defending 
its channel and concentrating its volume. 

■• 10. For a given site and stage of water, the flood movement 
approaches in the same direction, hence the resisting and regulat- 
ing works should be placed on the near side of the proposed chan- 
nel. If on the far side, they would be worse than useless, unless 
for shore protection, 

•*ll. No artificial rc-openiiig of an outlet which has been closed 
by this flood component cin be maintained without auxiliary works 
lo deflect and modify its action. Dredging is only justified when 
the interests of navigation are sufficient lo maintain a continuance 
of the expense, and 00 other reasonable methods are aTOilablc. 



" 12. The ability resulting from these general principles lo con- 
struct works requiring a lesser linear development which will pro- 
duce greater navigable depths at less cost. 

•'13. The abolition of the risks and difiBcuUies attending the 
navigation of narrow jetty entrances in times of danger. 

" H- It frequently happens tlwt the requirements of navigation 
and tidal concentration are conflicting : the former demanding 
wide entr.inces : the latter, on account of insufficient tidal volume, 
narrow ones. This deb.us the usual jetties, and prevents improve- 
ment. The plans herein proposed are eminently adapted to meet 
such contingencies." 

The last-mentioned condition applies in a significant way to the 
conditions at Absccon and other intets. * 

The phenomena of tidal movements, and their bearing upon the 
formation and destruction of barriers in harfior basins, are of course 
influenced not only by the topography of the coast-line, but by that 
of the bottom of the harbor itself, both of which features are in 
turn perpetuated or changed in form by the relative resistance of 
the material forming the bottom of Ihe harbor, and the direction 
and force of currents due to fresh w.itcr and tidal movements, 
winds, and waves. Yet. at the same time, little has been correctly 
understood as to the laws governing the^e movements. The new 
conditions which Professor Haupt so ably enunciates in his paper 
throw much light on the study of the history of our offshore water- 
ways, as shown by an inspection of those extending along the At- 
lantic coa.st, .^s exhibited by the Coast Sur\'cy charts. This b 
particularly realized in an examination of our southern bay. extend- 
ing from Cape Florida to Cape Halicras. and of our middle bay, 
from Cape Halteras to Nantucket. The application by Professor 
Haupt, of his principles and discovery to local conditions along this 
coast-line, i.s unique and forcible. It is certainly evident to an in- 
telligent anil cxpericncctl engineer, as Professor Haupt himself in- 
dicates, that, if it is proposed to aid nature, the engineer " must so 
design his external works as to prevent the flood-tide from carrying 
san^ into the channel to obstruct the ebb and require more work 
of it for its removal." His system is based upon an internal con- 
centration of the ebb currents in their path to the gorge, and of 
their external conservation after passing through this section lathe 
ocean, 

A paper narrating a discovery so important in ocean dynamics as 
this, cannot be fully reviewed or fairly treated in a brief space ; but 
one of the most convincing arguments in support of Ihe conditions 
enumerated above is the application of the discovery to the cause 
and direction of the lidal movements in Bamegat Inlet as bearing 
upon the location of the light-house which was erected in 1834, but 
which was subsequently destroyed prior to Ihe erection of ihc 
second structure in 1858, This latter structure has been ineffec- 
tually ' protectefl ' by a system of jetties, and it is now evident, in 
the light of the investigation of this particular case, that the struc- 
ture has been improperly placed on the spit opp'used lo the flood re- 
sultant. If the light had been placed onthe north spit, the interests 
of navigation would, no douhl, have been as well protected, and all 
the defensive works which have been constructed at great cost to 
the government would have been rendered entirely unnecessary. 

Lentz, in his ' Ebb .md Flow of Tides," says, " The intricate, 
theoretical, tide-generating conditions are complicated by a number 
of circumstances, forming a bewildering labyrinth of causes and 
results, through which the human mind cannot find its way." 
When one bears in mind such a statement from an authority so 
high, too much cannot be said in praise of Professor Haupt's dis- 
covery in its bearing on "useful improvements relating to naviga- 
tion " .OS w^li as " natural philosophy," .ind of Ihe high honor con- 
fcrrtKl upon htm by the American Philosophical Society in award- 
ing him the Magellanic premium. C. A. A. 



EXPLORATION AND TRAVEL, 
Notes on the Geography of Labrador. 
The December number of the BuiUlin of the American Gt*- 
graphicai Society contains a paper by A. S. Packard on the physi- 
cal geography of Labrador, The paper is accompanied by a 
map of L^ibrador. compiled by F. Leuthner, and said to show 
the present state of our knowledge. It is founded on the Bntish 
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Admiralty maps and a manuscript map by S. Weiz, a Moravian 
missionary who visited the northern parts of the coast of Lab- 
rador. The latter was published in January, i86g, in the Aft'ss/ons- 
blatt aus der BrUdergemeinde, and we reprint it here side by side 
with the latest British Admiralty map (No. 863, Hudson Bay and 
Strait) for comparison. It will be seen that the geographical posi- 
tions, as well as the coast-lines, show many discrepancies: somuch 



mark, " Large corrections : April, 1882. June, 1885," show Greely's 
discoveries, but not the valuable work done by Danish, American. 
German, and French explorers. The same is the case in the sheet 
mentioned above, which was published in 1884. Evidently neither 
Weiz's nor the British maps are founded on reliable observations. 
Weil's route on board the schooner ' Meta ' is shown on his map, 
and it will be seen that he did not visit the deep fiords. The 




so, that it is impossible to compile them into one map. The posi- 
tions of the admiralty map are comparatively correct ; but it may 
be assumed that the outlines of the coast, and the names and posi- 
tions of the islands, are better on Weiz's map, as he gathered his 
information from Eskimo who are well acquainted with the coast. 
Unfortunately the admiralty maps of these r^ons are not up 
to date, and are therefore extremely deficient. The maps ' Arctic 
Sea ' (No. 2177), for instance, the eastern sheet of which bears the 



nomenclature of the British maps is very deficient, the local names 
of places being misspelled so as to become almost unintelligible. 
As we find, instead of 7',/ in most parts of the coast, I concluded 
that the original is a manuscript of a German missionary, the T in 
a German handwriting being similar to an English /. 

Besides the explorations mentioned by Packard, a considerable- 
amount of work has been done in Labrador and the adjacent parts- 
of the country. Lake Mistassini was explored in 1884-85 by an 
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expedition sent out joritdy by the Geological Survey of Canada and 
the coinniissioner of crown lauds of Quebec. Tlie latter lias rc- 
cciilly sent surveyors wImi cxplnrt-il the nunicraus rivers emptying 
into the St. Lawrence.- 1 mention particularly C. E. Forgoes 's sur- 
vey o( the rivers .St. Julin, Mingan. Naiaslitiuan. anil F.snuimaiix. 
Last summer the missionary Kdmund James I'ecic succeeded in 
crossing Lal>rador from Richnionil Bay to Uiigava Bay. Green 
tslarnl, in Huds^in Bay, as Khown on Fackard's map, does not cxisi 
according to ob&ervations made by Cordon oti his expeditions to 
Hudson Bay. TIk- archives ti( ihc DcparlmeuLof Marincof France 
possess a number o( manuscript maps of Hudson Strait, which, 
however, have not been |julili!>hed. 
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An interesting sketch of ihe physical geography o( Labradorwas 
pven by Dr. R. Koch, who wintered in Nain in 1882-83, ^nd visited 
the stations of the Moravian missionaries. He describes the country 
in the Dt-idliche Geographi sc he Blatter iyttX. vii. No. 2. 1884). The 
outlying islands are barren and destitute of vegetation ; the valleys 
adjoining Ihc bays and liords, iiowcver, have he-autiful forests of 
pine and larch, surrounding dark, quiet lakes. Towards the moun- 
tainous region Ihe wouds are lighter, and the numerous dead trunks 
testify to their struggle against the gales of winter, Travelling 
by sledge westward from Nain, the plateau of the interior is reached 
after four or five days' travel, of about thirty miles ft.ich, through 
fiord-Uke valleys. After one or two days more, tbc height of the 
land is reached. The h«ghc of the land approaches the shore in 
the iwrthem parts of the peninsula, being only one day's journey 



distant from Rama. The narrower Ihe mountainous district be- 
comes. Ihc higher it is. Near Hoflcnthal the mountains do not 
exceed a few hundred feet in height. At Nain the mountains close 
by the sea are from eight hundred to twelve hundred feel ])^h. 
The Kiglapait, bctwcrn Nain and Okak. h.ive an clcviition of several 
thousand feet. North of Hebron the country is alpine in character, 
the mountains rising almost vertically fram ihc sea. Deep, nar- 
row fiorrls imcrsect the coast, which is not sheltered by islands 
from the heavy swell of theuccan. But, aUhnugh the peaks attain 
a gi-ieai height, no extensive snow-fields aid glaciers are found. 
From Hebron to Komaktorvik there are hardly any islands off the 
coast, but farther north ii is skirted by innumerable dangerous 
rocks. Near Rama. Koch ascended a mountain twenty-six hun- 
dreti fed m hcjglil. He describes the scene .is very grand : " At 
my feet I saw the deep bluish-green liord surroundcxi by steep, wall- 
like cliffs. The inoutitains were covered with shrubs culured red by 
(he first fro^i o( the season. To the left spreads the dark blue 
ocean, wth its grecnbh-whitc icebergs. On the opposite side of 
Ihe liord. and towards the west, extended sterp and ragged motin- 
lains. and narrow gorge-like valleys, in one of them a dark lake. 
(he water of which, black as ink. rcflecled the high peaks. In the 
interior I saw mountains rising to still greater heights, and covered 
with (rcsli snow extending north and south as far as [ could sec. 
The highest points of this range arc opposite the island of Aulat- 
sivik, and reach elevations of from eight thousand to nine thousand 
feet. While mountains less than tifleen hundred or two thousand 
feet in height are rounded, and bear evidence of having been covered 
by glaciers, the ragged forms of the higher mountains show no 
such signn," Continuing. Koch describes the tcrr.ices and lakes 
forn>cd by the rivers and the old beaches, which he found in several 
liays as high as one hundrcil feet above the level of the sea. 

Some additional information is contained in the publication of 
the reports of the German polar stations of the international sys- 
tem. Since Koch's visit to Labrador, meteorological observations 
arc being made at all mts^onary stations of the Labrador coast. 
which are of particular value as tilling the wide gap between the 
system of Canada and the Danish stations in Greenland. 



PHYSIOLOGICAL AND PATHOLOGICAL REVERSION. 

WKlTliKS on evolution, and especially Darwin, have endeavored 
to explain many curious facts in the forms, colors, and general ap- 
pearance oE animals by reversion to a condition existing in ances- 
tors more or less remote. .\s this explanation has seemed to be 
the only one th;it met the cases, il h-isbecn Kirgely accepted. But. 
so far as I know, physiological and pathological reversion in the 
sense in which ihe terms are used in this paper, has nut been em- 
ployed to any appreciable degree by wnters of any class to explain 
pbenonicna which seem to me to gather fresh interest around them. 
and appear in a new light when thus viewed.' By physiological re- 
version 1 mean a return to a condition functionally simdar lo, if not 
identical willi. that existing in some lower form ; and by pathologi- 
cal reversion, an analt^ous result dependent on a disordered con- 
dition (disca.sc). 

It 19 now almost superfluous to point out that the embryo of the 
highest nwmmals passes through stages of development closely al- 
lien! to the permanent forms o( groups of animals lower in the 
scale. But that there is also a close functional resemblance in 
many particulars has not been much insisted ui>on. The subject is 
so large that the various adaptations in the embryo to an environ- 
ment that is bnl temporary cm be only indicated, and not treated 
in detail. It is plain that the* embryo of the mammal, being sur- 
rounded by a fluid medium and drawing ihe oxygen supplies for its 
tissues independently of any actual contact with an atmosphere, 
must resemble functionally aquatic animals proper in many respects. 
It breathes by llie placenta, virtually as the fish and other aquatic 
animals by gills. The condition of the blood puts it on a par with 
lower forms ; and. even in the highest intri-uierine stage of devclop- 

> Il w9( noi lill ton! attcr ihU )>«per hiut been written, Mid kcOBttatcnibk tune after 
il li«l bocD mut iMfforc (he Ucdtco-Climin^cdl Socl«ty of Mannwl, thai I bceani« 
BiraiT iliai tli« prin-ci pic involved in the dUcuauon had been prcviauily announced by 
Dr. Slilim PoibefKiU oi LomhiD in a comnunicaiinii prititcd in the Mtiiicat Prtti 
amj Cirtmlmr for Au^uii, iMS, I am clad, hovevet, lo be alitc Id make ibk 
■ckiwrltdgnwnl on b»)uil(a(M>boldaDdorisuial a writef m Dr. Fotherplt. 
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ment, the Wood supplied to the tissues is not completely aerated, — 
a condition remaining in all forms lower than the birds. Many 
functions peculiar to the mammal, or, if not actually characteristic, 
but indifferently developed in lower forms, are still less marked in 
the mammalian embryo. If there be consciousness, it is of that ob- 
scure kind existing only in forms of life low in the scale. Re- 
flexes, indeed, there are in abundance, and probably much nervous 
automatism ; but such limited action of the nervous system is pre- 
cisely what distinguishes lower from higher groups of animals. 

Nor is the adaptation of the newly bom mammal to its surround- 
ings immediate. Throughout the first days of the life of the in- 
fant, such adaptation is very imperfect, and in consequence many 
children perish. Further, the resemblance of the infant to animals 
of lower groups is shown in many directions, and especially in the 
neuroses and psychoses. The study of infant psychology has of late 
attracted much attention, and promises most instructive results. 

Turning from embryonic and infantile life to the opposite pole of 
existence, old age, there is much that points in the direction of re- 
version. It is not a matter of great importance whether we regard 
this as physiological or pathological. Shakspeare's unrivalled 
description of the epochs (biological and psychological) of human 
life will occur to many readers. We must not, however, push the 
resemblances between the infantile and senile stages too far. 
There is sometimes a functional likeness which can scarcely be con- 
sidwed genuine physiological reversion, although it is a species of 
functional reversion, for the consequences are the same. But in 
general in both conditions there is an imperfect adaptation to the 
environment. Moreover, in certain respects the old man reverts 
rather to the functional condition of lower forms of Hfe than directly 
to a previous stage in his own existence. Thus the imperfect ac- 
tion of the respiratory, circulatory, cutaneous, and also of the 
nervous system, by which the functions of the cerebrum and the 
senses are weakened, are all either physiological or pathological 
reversions, as we choose to regard the matter. But it is not on 
such facts, however, that I would rely to establish the principles of 
this paper. 

In the various stages of slow or natural death, we have the 
clearest evidence of physiological reversion in not one but many 
different systems of the body. 

Normally expiration is largely passive, though possibly less so 
than the text-books of physiology have represented ; but, as is well 
known, in the dying man this phase, and indeed all phases, of the 
respiratory act are in turn or contemporaneously modified : there 
may be a diminution of one phase, and an exaggeration of 
another, etc. In the frog and turtle both inspiration and expira- 
tion are active : in such animals we recognize a function, moreover, 
of the mouth and pharynx, in respiration, normally unknown in 
man. Dr. Garland has, however, pointed out that in the tracheot- 
omized dog. and, as he believes, in man under the same circum- 
stances, and also in the moribund, a form of the throat respiration 
supervenes. He has proved this experimentally in the tracheotomized 
dog {Journal of Physiology, vol. ii.). In other words, there is a 
resemblance to what exists normally in the frog. Garland recog- 
nized this, though he his not spoken of it as a physiological rever- 
sion. But apart from this minor reversion, it is plain that in 
general the respiration of the dying bears a resemblance to that of 
the groups with an active phase in both halves of the act. Further, 
there is frequently a marked facial and laryngeal respiration, so 
well seen in the normal breathing of such lower mammals as the 
rabbit. 

Accompanying this alteration in the respiration, there is a great 
change in the circulation. As I have shown, as the result of a 
special study of the subject ('The Rhythm and Innervation of the 
Heart of the Sea-Turtle,'/'""''***^ <>/ Anatomy and Physiology, vol. 
xxi.), functional action ceases in the hearts of the cold-blooded 
animals invariably in acertain order ; that is to say, the parts latest 
developed phylogenetically, as the ventricles, are the first to cease 
to act. The same applies to the mammal, and I have elsewhere 
('A Physiological Basis for an Improved Cardiac Pathology," 
Medical Record. Oct. 22, 1887) expressed the conviction that it is 
fortunate for man that such is the case. It is difficult to see how 
the ventricles could retain at once that sensitiveness and power to 
adapt to the ceaseless and innumerable changes in the inner life 



of a mammal, and also the resistance so marked in the auricles 
and the great veins at their junction with the right auricle, corre- 
sponding to the sinus venosus of lower forms. Now, in the mori- 
bund there may be only an occasional beat of the ventricles to 
several of the other parts of the heart ; or the ventricles may pulsate 
so feebly as to expel but little blood : hence the latter becomes 
gradually more venous, with corresponding effects in the venous 
channels, which become more prominent ; in the nutrition, lead- 
ing to lowered temperature generally most pronounced in the 
parts most distant from the heart ; in gradual loss of all the func- 
tions of the cerebrum ; finally, the only muscles that are function- 
ally active are the respiratory, the sphincters, etc. In a Word, the 
dying human subject sinks functionally lower and tower in the 
scale of animal life. There is physiological reversion of the widest 
kind. This seems the most instructive aspect of the facts ; indeed. 
I can see no other way in which a really philosophical significance 
can be read into such phenomena. 

It may be readily perceived that in sleep itself there is a daily 
reversion. Sleep not only reduces all human beings to the one 
level, but it puts all mammals on the one plane. Now, it will be 
seen, if we consider the nervous system, that the parts peculiar to 
man, or most developed in man, are tne very ones that for the time 
being are as good as annihilated in sleep. Why should this be so ? 
Why should this order be followed.' To say that the parts of the 
nervous system remaining functionally active are those necessary to 
maintain the vital functions, in reality throws no light on the ques- 
tion unless we regard man as derived from lower forms, while the 
whole becomes clear enough if we admit this. Much the same line 
of argument applies to the reversions witnessed in hypnotism, 
somnambulism, and allied phenomena. 

Hibernation is one of the most interesting examples of physio- 
logical reversion to be found. We witness in the bat, though one 
of the most active of animals, a return during hibernation to a con- 
dition very much like that normally present in a'cold-blooded animal 
such as the turtle ; while the cold-blooded groups themselves pass 
into a winter sleep allied to the quiescent state of plants or the 
• resting stage ' of the infusorians. Reversion alone — physiologi- 
cal reversion — seems to explain such behavior. 

These general phenomena prepare us to understand certain 
results following experiment, which, so far as I know, physiologists 
have never explained satisfactorily. I shall take my illustration 
chiefly from cases mentioned in the ordinary text-books, and es- 
pecially from the magnificent work of Prof. M, Foster, as in that 
we find subjects usually considered from different points of view. 

It has been pointed out that if the nerves supplying the posterior 
pair of lymph hearts in the frog be divided, though their action 
ceases for a time, it is eventually resumed; that if the sino-auricu- 
lar junction of the heart of the turtle be ligatured under favorable 
circumstances, the action of the auricles and ventricle, tempora- 
rily arrested, may be resumed. 

In general, if the sinus, or the sinus and auricles, be ligatured off 
from the ventricle in a frog or turtle, and all the cardiac nerves be 
divided (precluding the possibility of nervous stimuli reaching them 
from distinct centres), these parts of the organ, I have observed, 
will beat more forcibly against the unusual resistance than before. 
It is stated, that, when the cervical sympathetic is divided, the 
dilatation and cessation of rhythmic action of the arteries in the ear 
of the normal rabbit, ensuing, are finally followed by a return to 
the normal condition. 

The latter has been explained by the assumption of a local ner- 
vous mechanism, which, though habitually influenced by the central 
nervous system, suffices of itself when the connection with the 
nerve-centres is severed ; but such local nerve-mechanism has 
never been demonstrated anatomically. These and many similar 
cases are explicable by physiological reversion. In lower forms,* 
in which it is quite impossible to believe in a local nervous mechan- 
ism at all, there is pulsation in vessels, etc., owing to the rhythmical 
action of unstriped muscular fibre or of cardiac muscle. This func- 
tion of the muscle is no doubt under the control of the nerve- 
centres in all the higher groups of animals ; and when it is exhibited 
apart from such connection, we naturally seek for an explanation, 

> ThU aubject u discuued in my paper on the ' CauMtion of the Heart-Beat,' etc, 
lathe Canad* Mtdical and Sttrfieal Journal, Ivayvj, 1887. 
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To my mind, the oniy one adequate is (a be sought in physiological 
reversion. Whether there arc not examples of il even when the 
nervous sy&teiii h mtaLl, as in excessive action of the tiUdder, 
ureter, etc., in cases ot olKtruction, is worthy of considersttoit. 

Dr. Fye-Smilh {Journal af Physiology, vol, viii. I has maintained, 
from certain ex]icriments made hy him, thai ihe vessels of the car 
of the rabbit, etc., do not rcj[ain their tone after section of the 
nerves concfrned. and concludes that nerves are not essential to 
, nutrition. However it may be as to the first proposition, \ cannot 
^help thinking that the author's conclusions arc broad to tlic verge 
of dectdetl error when applied beyond the case in poini. 

Assuming, however, that in moat instances the vessels do not 
regain tone, 1 shniilc] interpret the case .is one of Mil! more remote 
reversion to a condition when norv'cs were not required for nutri- 
tion, — a condition existing in several Urge groups of animals. 
Such .1 case in the mammal must he ^-cry rare, however, and is 
offset by thousands of facts thai show that nutrition is dependent 
on nert'ous connection, tt would appear ihat oxygen may be ab- 
sorbed both from the skin and the alimentary canal ; and. if we may 
judge by many analogous instances, this capacity would be aug- 
mented when the individual grtady needed such help, owing to 
imperfect action of the lungs. In such instances we have, on the 
one hanfl. a retained function operating; in man to a very minor 
degree: but, &s is now well known, in balracbians the skill is an 
important respirator)' organ, though also one .icting very much 
.in a manner suppletneniary to ihc lungs, as circumstances ncccs- 
'^itate. When in nun the skin and alimentary canal function as re- 
spiratory organs to an unusual degree, we have physiological or 
pathological reversion. 

It is well known th.u in certain pathnlngical conditions (hysteria, 
eic.j large quantities of gas are secreted by the alimentary tract; 
nor is this so surprising when it is remembered that the digestive 
canal and the respiratory organs have a common origin (vom the 
same cell layers of the embryo. 

If our swallowed oxygen can he absorbed by the ahmcnlary 
canal, of which there is no reasonable doubt, it is plain thai we re- 
lain a function discharged by .m analogous organ, the air-bladder 
of fishes.' Cenaiii groups of turtles (if no! all. occasionally, as I be- 
lieve) have a species of pharyngeal respiration. Oxygen is ab- 
sorbed from the water gulped into the pharynx, anrl possibly ihc 
case of absorption of gases from the alimcniarv canal of mammals 
is still more like tlii^ than the analogous instances already men- 
tioned; but. at all events, there is a potenti.il capacity in the ali- 
mentary tract of man for respiratory functions which is unquestion- 
ably under certain circumstances considerably developed ; and the 
most natural explanation is physiological reversion. 

In an allied system, the renal, we have evidences of physiological 
reversion. In most fevers the skin is less active, and the kidneys 
(unction excessively or at least differently : the urine, though scanty 
in quantity, is of high specific graviiy. and thus resembles more the 
same secretion in not only lower mammals, but the lowrcr divisions 
of venebrates. In a whole host of diseases* there is a great in- 
icrease of a constituent which ts but scantily present in normal 
urine. — uric acid. Hut uric acid replaces urea in fishes, reptiles, 
and birds; and in not a few cases in man in which the uric acid is 
increased the urea secretion is diminished. That man's kidneys 
should thus have the cap.-icity to function in a manner analogous 
to those of lower forms, calls far explanation. The fact that in 
such cases the reversion, does not wholly cover the functional dis- 
turbance arising from or giving rise to this change, is not a seri- 
ous objection : for it is not to be supposed that an animal adapted 
10 new conditions should, by any reversion to an ancestral &iate. 
escape wholly, or even in great part, the penaJtif.-^ of incomplete 
adaptation. 

In the digestive system of man and other mamm.ils we have in- 
teresting instanccsof physiological and pathological reversion. Re- 
gurgitation of food is norm.i1 in some birds, and I am incline<i to be- 
lieve that it is more common in lower vertebrates than has been as yet 
clearly ascertained. But the remarkable regurgitation of ruminants 
seems la be a specially developed function. Different groups of 

I S«« A paper by Gac« In th« Praceadinfi of ih« AmMdoa Aa*ociklIan, n>I. utxlv. 
* Tllc writer ducuH«d llic tubject «f uric acid in a ikvfl (Mpc* in ihc MrJuml 
AVwf f«r Juikc rt, 1B85. 



animals vomit with very varj'ing degrees of facility. There is to 
my own knowledge in man a tendency to antipcristalsis in the 
oeaoph-tgus. if not the pharynx, intlcpendent of acid eruclalions. 
Some individuals experience this when there is interferpnce with 
the regularity of the action of the bowels. Cases have been re- 
ported in which there seemed to he hahilu.-il regurgitation of food, 
like thai of birds or even ruminants. Here again (he mosi natural 
explanation seems to be that the alimentary canal of mammals, in- 
cluding man, retains a cap.icity to revert to a condition existing in 
a higher degree Ln antecedent forms; or, 10 interpret the matter 
slightly otherwise, that man retains a capacity which in some lower 
forms has been specially de\'eloped (ruminants, etc.), and which in 
himself, under certain abnormal circumstances, becomes greatly 
developed, — (,icts explicable hy general community of descent. 

In the cases in man referred to above, the mere law of habit 
does not nf itself su thee to explain the facts: indeed, apart from 
the wider laws of descent, there ts very lillle basis for the action of 
such a pnnciple; there is no fulcrum for the lever, or, at best, a 
very unsteady one. 

In diseases of the blood or blood-running organs we have some 
remarkable instances of funcional reversion. Though exact 
quantitative determinations of ha-moglobin are wanting for most 
lower vertebrates, there can he tlo iloubt that in mammals the quan- 
tity of this substance furnished to the system within a given time Is 
much greater than in those groups requiring less oxygen for their 
tissues, in consequence nf a feebler cell activity. But in cases of 
ana:mia in man the quantity of hx-moglobin may be greatly dimin- 
ished, one result of which is thai Ihc subject is reduced not only as 
regards the condition of the blo^d, but in several other respects, to 
a stale bearing a more or less close resemblance to life in the lower 
vertebrates. There is diminished activity in ihe locomotor, the 
nervous, and other systems of the body. The subject requires rest, 
careful Jceding, quiei of (he mind, etc. The treatment is uncon- 
sciously based on this fact of reversion. Et may be stated, in truth, 
that tbe ana:mic subject is unable to discharge the functions which 
are most characieristic of man, and that he natural^ deports him- 
self tike a lower form. In leukaemia there is a still more iiuvrked 
reversion, tor the blood in Ibis disease approaches the condition 
found in the invertebrates, in which, as a rule, the red blood cell 
or haemoglobin in any form is wanting, This lieing the case, it is 
not surprising that die disturbance of the normal functions is so 
gre.it : the marvel is rather at man's capacity to adapt at all to such 
unnatural conditions ; which, however, ts clearer on the doctrine of 
descent from lower forms and in the light of the conception of 
physiological rt-version than by any other explanation. 

in that form of ana-mia or chlorosis due to an itnperfectly de- 
veloped vasculai system generally, we surely have a clear instance 
of reversion, so marked that during the whole lilelime of the indi- 
vidual there may never be other than the most defective adaptation 
to environment. 

Instances of cyanosis due to permanence of facial conditions of 
the circulation, and therL-fnre resembling those normal to the frog 
and turtle, are such clear cases of human rcverMon as only to re- 
quire mention. 

In caiics of valvular diseases with dilatation of Ihe heart, or In- 
deed any condition of this organ that permits of regurgitation with 
imperfectly aerated blood, we have similarly a reversion. It will be 
found that in not a few diseases of the heart, — in the condition of 
that organ during fainting; after shocks which h.^ve temporarily 
suspended many functions of the nervous system, and in conse- 
quence greatly imperilled life. — in all such cases it will be found 
that those parts of Ihe heart the earliest developed in the history of 
the animal series are the very parts to continue their action latest. 
Now, this is at once fonunate for the mammal, and of great sig- 
nificance, inasmuch as Ihe latest investigations show in the 
clearest way that Ihe .iction ol the veniricles is dependent on the 
functional iniegriiyof the sinus and auricles, especially of thesinus. 
Suppose th.-it the reverse were the case, and the sinus (or great 
veins) and auricles were the first to cease pulsating ; Ihe beat of 
the ventncle would be of comparatively little use; but apart from 
this, what explanation can be given of this peculiar sequence in the 
mammal independently of derivation frum lower fonns, which 
makes all clear ? If this doctrine of physiological reversion went 
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no further than the circulatory system, it would throw a flood of 
light on the significance of otherwise obscure if not absolutely in- 
explicable phenomena. But it is to the nervous system that we 
must look for evidence which places the doctrine beyond cavil to a 
degree perhaps not equally clear in other parts of the economy. 

When a mammal is poisoned by curare, by which the nervous 
influences normally reaching the tissues and regulating heat-pro- 
duction (and, as 1 believe, nutrition) are wholly or partially cut off, 
the mammal becomes virtually a cotd-blooded animal. Its tem- 
perature rises and falls with that of the ambient air. This is one 
clear example of physiological reversion experimentally produced. 
It is, however, only one of many that might be instanced. It is 
well-known, and can be shown in the simplest manner, that when 
the head of a frog is removed, reflex action is more readily excited : 
the same applies to the removal of the cerebral lobes of the mam- 
mal. As Goltz has pointed out, one of the most remarkable results 
following removal of large portions of the cerebral lobes in the 
dogs which this exp)erimenter kept under observation, is, as I can 
myself testify, the increase of reflex action. The animal becomes 
a sort of machine, which one may manipulate at will. A similar 
result follows in man when the higher centres of the cerebrum are 
rendered functionally inactive by disease or injury. 

Now, in all these cases the animal loses its own peculiar charac- 
ter, and sinks to the level of some form lower in the scale. All will 
agree that the higher forms of true automatic (spontaneous) action 
in the physiological sense are dependent on the existence of the 
cerebrum. It follows, therefore, that the lower we pass in the scale 
of life, the more machine-like animals become. 

Pathological reversion is most plainly illustrated by the results 
of hemorrhage .ii\to the cerebrum. Dr, Hughlings-Jackson has so 
well described the order and relation of the various events, that 1 
shall here quote his own words in describing lesions of the cerebrum 
(corpus striatum), from hemorrhage : — 

" It will be found that those parts suffer most and suffer longest 
which have the more voluntary uses. This is notonous of the arm 
and leg : the arm nearly always suffers more, and recovers later, 
than the leg. Of course, the distinction into complete and incom- 
plete hemiplegia is artificial. There are all degrees of paralysis 
according to degrees of gravity of the lesion. But there is an order 
in which paralysis increases in increasing gravity of lesions. We 
observe that the graver the lesion, not only are the more voluntary 
parts (arm and leg) more paralyzed, but that the further spread in 
range is the paralysis, and the method of its spreading is from the 
more voluntary to the more automatic parts. Thus, neglecting 
very small clots, a considerable lesion paralyzes only the most vol- 
untary movements of one side of the body, those of the face,, arm. 
and leg, and these parts in degree according to their degree of vol- 
untary qse. A larger lesion not only causes a deeper and more 
permanent palsy of these three parts, but it leads also to implica- 
tion of more automatic parts. In still lat;ger lesions the palsy 
spreads to the most automatic parts of the body, even to parts sup- 
plied by ganglionic nerves. It produces stertor from palsy of the 
palate and palsy of the respiratory muscles and of the heart, — the 
palsy of respiration and of the heart showing itself chiefly in siow- 
Hess of movement. There is also abasement of temperature." 
— Reynolds's System of Medicine, vol. i. 

I have intentionally quoted the exact words of this eminent in- 
vestigator of the abnormalities of the nervous system constituting 
disease, so that their interpretation alone may rest with me. 

It being granted that the lower we pass in the scale of animal 
life the more machine-like or automatic does the organism be- 
come, it will be clear, that, taking the various degrees or grades of 
paralysis as described above, we have likewise degrees of resem- 
blance to lower forms ; i.e., the graver the paralysis, the lowerin the 
scale must we seek to find an animal comparable to man in this 
condition. The slowing of the heart and the lowering of the tem- 
perature are both modes of approach to the normal functional con- 
dition in cold-blooded animals. 

When we add to this, or take by itself, paralysis of the muscles 
of the face, by which the expression peculiar to man is lost, we 
have a condition plainly like that in lower mammals, and, in 
extreme cases, even like that of the lower vertebrates, in which facial 
expression as determined by muscular action is minimal. 



It must be conceded that the uneducated deaf-mute is in a con- 
dition mentally much nearer that of the higher mammals than is 
his uneducated fellow-man in possession of all his senses. But in 
aphasia, the result of disease or shock, there is in man plainly a 
marked reversion to a condition mentally resembling that in the 
• dumb-brutes ' about him. 

In the case of the idiot we have an example of man in many re- 
spects inferior to the higher mammals. 

But it is not my intention to treat the subject of psychological 
reversion in this paper. The subject is at once large, tempting, 
and, to my mind, furnishes evidence the most conclusive for the doc- 
trine of descent with modification from lower forms as an expla- 
nation of man's nature. 

One naturally looks about for an explanation of such remarkable 
facts as the order of muscular failure or paralysis as indicated in 
the paragraph quoted above. The entire brain may be separated 
from the medulla in a rabbit, and respiration still continue. The 
lower we descend in the animal scale, the more do we find the 
brain reduced to a mere repository for mechanisms adapted to 
regulate those processes constituting the so-called vegetative func- 
tions; but the question again and again recurs, ' Why in mammals, 
why in man, should the functions first to fail be those peculiar to 
them or to htm, and not the reverse.' ' 

The longer even in the lifetime of a single individual a certain 
form of muscular action has been practised, the less attention is 
required for its performance, the less voluntary, the more auto- 
matic it becomes. But would the duration of man's existence on 
this planet suffice to explain, on any system of gradual progression 
or functional improvement, the wonderful automatic action of all 
of those mechanisms essential to the maintenance of life ? 

The doctrine of- descent renders the whole plain enough ; and 
unless we adopt the view that man appeared suddenly and inde- 
pendently upon the scene, fully equipped for the battle of life, it 
seems but rational to assume that with all his departures, both by 
way of progress and retrogression, his functions are what they are 
by reason of such relationship as we are indicating. The morphol- 
ogists have done much to account for the affinities of form or 
structure in the animal series : it remains for the physiologists to 
do their part in showing how the functions of the higher animals 
are related to the functions of the lower. 

But once acceptingthis position, it is possible to explain phenom- 
ena following experiments on animals, ar\d growing out of the ex- 
periments disease is producing, or, as I would prefer to say, the 
phenomena which are the deviations from the normal that consti- 
tute disease. Disease is no entity in itself, though we often use 
language which might lead to the belief that we so conceived of it. 

When the normal adaptations to environment on which the very 
existence of an animal depends are disturbed, wh'at more natural 
than that there should be a return to a functional condition preva- 
lent in some ancestral group, or common to a host of such groups, 
as the case may be ? T. Wesley Mills. 

BOOK -REVIEWS. 
Animal Magnetisin. By Alfred Binet and Charles F^r£. 
(Internal. Scient. Series.) New York, Appleton. 12°. 
The nation that brought forth Mesmer. with his glittering dis- 
play of charlatanry, has well atoned for this injury by bringing the 
study of hypnotism into general scientific recognition, and develop- 
ing with a remarkable activity our knowledge of this obscure re- 
gion of the human mind. Nowhere are so many men of science 
practically engaged in the study of hypnotic phenomena in all their 
various manifestations, nowhere are subjects so plentiful or so in- 
teresting, nowhere do we find so vast or so sound and constantly 
increasing a literature devoted to this field, nowhere else a journal 
devoted exclusively to the study of hypnotism, as in France. Al- 
though much that has been developed there is doubtless destined 
to be revised or rejected, yet the work is eminently scientific, and 
with few exceptions the workers have never deserted the field of 
painstaking, methodic study for the temptation of enlarging upon 
remarkable facts, liable to attract the popular imagination. The 
admission of a work on this subject into the International Scientific 
Series is therefore eminently fitting, and it is also right that the 
work thus honored should come from Paris, and more particularly 
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from two pupils of Charcot, to whom, more than loany other single 
person, the adniission nf hypnotism as an nccredited scientitic pro- 
ceeding; is due. 

The work itself is very well arranged, and introduces for the 
first lime to English readers a fairly complete account of the mod- 
cra studies in hyjinoiism. Our Hteralurc in This field is mostly con- 
cerned with the proofs O'f the (jenuineaessoflhesl.ites and accounts 
of remarkable performances, to the exclusion of the systematic study 
of the symptoms. The opening chapters are devoted to a concise 
history of hypnotism since Mesmer. The fate of this pretentious 
adventurer is full of interest, Mesmer appeared with his gigan- 
tic pre&umption, <ind offered a series of dogmalic propositions about 
the magnetic fluid coursing through the universe and intliiencing 
men. He next demonstrated lo the satisfaction of the wealthy and 
frivolous; Parisians the curative powers of this fluid. And his suc- 
cess was unparalleled ; but. like that of most adventurers, his down- 
fall was equally hurried. In 1784 a commission, ini^luding among 
its members Franklin, Bailly, and Lavoisier, was appointed 10 ex- 
amine into the phenomena ; and with cuinrncndahle good sense 
they dcmonsiraied the utter baselessness of Mcamer's pretensions, 
and ascriLxed all (h^it occurred to the action of (he imagination in 
nervously disposed individuals. Again and again is this same pro- 
cess repeated. A bold experimenter claims to have performed some 
remarkable fcal ; a coirmission is appointed, fmds the pretension 
unwarranted, and dismisses the whole topic. A valuable priie was 
for several years open for any one who could read with a bandage 
across his eyes, as several subjects claimed (o do, but no one ever 
sueccssfuily passed the tests. At last the scientific men were forced , 
to the conclusion, that, while the more remarkable of the phenom- 
ena were probably exaggerated, enough remained to merit a real 
investigation, and that to refer every thing to the action of the 
imagination was no real explanation ai alt. This recognition w.is 
all that was neccss.ir)' to give the impulse to the study of hypnotism 
as a more or less morbid mamfest.ition of the nervous system. 

The next chapters are devoted to the methods of producing the 
several kinds of hypnosis and the symptoms of the several stages. 
Here the auihors follow Charcot's well-known ihrcc slates. — leth- 
argy, catalepsy, and somnambulism. These slates are marked off 
from one another by distmct physical symptoms, and. though we 
have no s,-itisf.«:lory eNplaiialion of the reason why the raising or 
closing of the eye should cause certain subjects to pass from one lo 
the other, yet the phenomena seem well enough established lo be 
accepted as empirical facts. -Again, the singes are found pure and 
typical only in hysterical hypnosis : and many subjects exhibit only 
one or two stages, and the symptoms manifested frequently diverge 
from what is here considered typical. The account of the symp- 
toms is largely restricted to the more purely physical ones, which, 
though less striking, are much more convincing and valuable to the 
scientist. The writings of the pulse and the respiration, and of the 
cur\-c of muscular fatigue, arc figured, and speak more plainly than 
pages of description. 

The psychological process most admirably illustrated by hypnot- 
ic subjects is that of suggestion, and lo this Hinet and Kori? wisely 
devote a liberal portion of their p.iges. This process is simply un- 
usually active in the hypnotic subject : it is exemplified daily in the 
influence of a slrong-willed person over a weaker, of the tcicher 
over the scholar : In shori. "wc have only to glance at social rela- 
tions in order lo see that individuals fall into two calcgories, — 
the leaders and the led : that is. the givers and the recipients of 
suggMlions." These suggestions can be taken up by any of the 
senses, and, in brief, suggestion may be defined as the execution of 
an act through the intervention of the psychic facullics, the onginal 
impulse coming from anolher individual. One school of students 
of hypnotism (often known as the School of Nancy) regard all the 
facts observed in hypnotic states as due lo suggestion, conscious or 
unconscious; and theirexplanation of such phenomena as the action 
of a magnet in transferring sensations from one side to the other, 
of the sup]TOsed action o( drugs at a distance, of mind-reading, is 
that these effects are due to the unconscious suggestion of the re- 
sults by the operator. The hypnotic slate makes the subject keenly 
on the alert for ihe remotest hint ; and many cases where the ex- 
pected has been guessed at with a remarkable shrewdness, far be- 
yond the capal>i]ities of the subject in a normal condition, are on 



record. The Paris school, on the other hand, regard suggestion as 
applicable to only a portion of the phenomena, and hold thai cer- 
tain purely physical symptoms are produced with which conscious- 
ness has nothing to do. For example: ihc methods of inducing 
.sleep by p.isses, intense fixation, etc.. the Nancy school rcgant- 
as devices for impressing the mind of the subject with the idea that 
he is 10 be hypnotised, and that the same results follow from any 
signal to which the subject is accustomed ; while the P.iris school 
regard these physical manaruvrcs as of peculiar efficiency and in- 
fluence upon the nervous s>slem. Hoth schools .igree that the 
process of suggestion is the key 10 a majority of the more striking 
hypnotic phenomena, and th^il a knowledge of the possibilities of 
suggestion is tndispens.ible to every student of what is now termed 
• psychic research.' 

The chapter dealing with hypnotic hallucinations is full of in- 
terest. The instances of unilateral hallucinations, in which only 
one-half of the body, one eye. one ear. or whatever it may be. has 
responded to a suggestion, lead one to connect with them the 
theories regarding the action of the two halves of the brain. An 
important part of the investigation concerns itself with the genuine- 
ness of these hallucinations, for this is the field where simulation is 
to be guarded against at every step. Binet and Fir^ h.ive elabo- 
rated a scries of tests, which leave no doubt as 10 the conclusion that 
these induced hallucinations are real in every sense. If they are 
visual, as most of ihi^m are, they are doubled and refracted if a 
prism be interposed between the eyes of the subject and the imagi- 
nary image: the image is enlarged or grows smaller, as the right 
or the wrong end of an opera-glass is put to the subject's eyes ; anit 
so on. Another inleresltng type of hallucination occurs when the 
subject conjures up from a blank card a picture or portrait at the 
command of the operator. If the card be inverted, the supposed 
picture is seen upside-down : if another precisely similar blank card 
is substitutc<l. the change is instantly delected, for the imaginary 
picture vanishes. The explanation is, that the abnormally keen 
sight of the subject has detected upon the apparently uniform sur- 
face some little mark, some trilling irregularity, and that this i» 
sufficient to arouse the suggested image. This view is suppurlcd. 
lo mention one tact of many, by the observation that at a great di#. 
tance ihc subjfct no longer distinguishes between ihe card witb 
which her hallucination was connected and olher blank cards. 
while, if an upera-glass be given her. ihe image Is again aroused 
when the right card is shown. 

Under the term 'psychic paralysis,' the auihors bring together a 
most interesting series of facts, which would perhaps be more ftt- 
tingly viewed as psychic inhibitions. The type of the psychic pro- 
cess here specifieil is easily made clcir. A subject is given the sug- 
gestion that a certain person in the room is invisible. From Ihal 
moment on. she does not see him. If he places himself in her way, 
she tries to avoid him, but is sorely perplexed to understand the 
nature of the oljstaclc. A hat placed upon the gentleman's heatt 
is to her mysteriously suspended in the air. and so on. Now.in al> 
such processes the subject sees ever>' thing else : she h.^s not been 
made blind, and (he image of the invisible individual striking upon 
her retina mnkes her sec him. in a sense. But the orders have 
been issued from the cortex thai when such and such an image is- 
impressed ujion the retina, il shall not be converted into a sensa- 
tion. While consciousness is at home, it is not at home to thai 
particular sensation : or. as another writer has expressed tt. it is the 
process we make use of when we cut a friend in the street. It is 
noi that we do not sec him. but thai we make ourselves believe as 
far as possible that we do not see him. This process (though it is 
not so original with the authors as they claim] is sure to yield in- 
teresting results from future study. 

The final chapters of the work deal with the question of the 
therapeutic value of hypnotism, its relation lo the problems of re- 
sponsibility, and so on. On all these topics the authors hold very 
sound opinions, and arc as kecttly alive to the dangers and possible 
abuses of hypnotism as they arc to its importance as a department 
of experimental psychology or as a curative agent. 

The volume can be warmly recommended to all anxious to ac- 
quire a familiarity with the most truly scientific work in this field.. 
although it represents only one of many equally able productions of 
the French school, ll should also Im: remcml>ered that the authors. 
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are to some extent partisans of a definite school of hypnotism, and 
that some of the phenomena upon which they lay stress would be 
otherwise interpreted by other workers, or even entirely discredited. 
About nothing is this caution more necessary than the results these 
authors describe as due to the action of the magnet. As long as it 
has not been proved that the normal nervous system is to the 
slightest degree subject to magnetic influence, it seems premature 
to have it play so great a part in the observation of hysterical 
hypnotics ; and the more so, as the same results have been ob- 
tained by suggestion ; and. in so far as this has been ruled out, 
the results have failed to follow with other experimenters. 

Lectures on Bacteria. 2d ed. Tr. by H. E. F. Garnsey. Rev. by 
I. B. Balfour. New York, MacmiUan. 12". $1.50. 

This book is a translation of Dc Bary's ' Vorlesungen flber Bac- 
terien,' and, as Dr. Balfour states in his preface, has been prepared 
because there is at present no book in English which gives in like 
manner a general view of the subject of bacteria. It sets forth the 
known facts in the life of bacteria in their connection with those 
with which we are acquainted in other branches of natural history. 
The second edition of De Bary's lectures appeared in October, 
1886 ; so that we have the researches into this abstruse field of 
science brought down to a very recent date. In the introductory 
chapter the author considers the position which bacteria occupy in 
the vegetable kingdom among the fission-fungi or Sckisomycetes, 
and their structure. He then defines the meaning of the terms 
'coccus,' 'bacterium.' and 'spirillum.' In speaking of these three 
forms, he says that they are so exactly represented by a billiard-ball, 
a lead-pencil, and a corkscrew, that no one requires for his instruc- 
tion thccostly models which are offered for sale. 

The course of development of bacteria, and the distinction between 
the endosporous and arthrosporous groups, next receive attention. 
From this the author passes on to the consideration of the much- 
mooted question of whether there are specifically distinct forms, spe- 
cies of bacteria, and, if so, how many such species can be determined. 
In treating of this interesting topic, he says that species are deter- 
mined by the course of development, and defines the term ' species ' 
as the sum-total of the separate individuals and generations which, 
■during the time afforded for observation, exhibit the same periodi- 
cally repeated course of development within certain empirically de- 
termined limits of variation. In the list of those who believe that 
the bacteria may be distinguished into species, are Leeuwenhoeck, 
their discoverer. Ehrenbcrg, and Cohn. Among those who deny this, 
and who consider that the observed forms proceed alternately from 
one another, the one being converted into the other with a change 
in the conditions of life, are Billroth, who. in a publication issued in 
1874, included all the many and various forms which he had exam- 
ined in one species, which he named Coccobacteria septica : and 
Nageli, who has supported the same views since 1877. Nageli 
says that he finds no necessity for separating the thousands of 
bacterium- forms even into two species, but that it would be 
rash to speak decidedly on a subject that isso imperfectly explored. 
But he also says, that, if his view is correct, the same species, in 
the course of generations, assumes a variety of morphologically and 
physiologically dissimilar forms one after another, which, in the 
course of years and decades of years, at one time turn milk sour, 
at another give rise to butyric acid in sauerkraut, or to ropiness in 
wine, or to putrefaction in albumen, or decompose urine, or im- 
part a red stain to food-material containing starch, or produce 
typhus, relapsing-fever, cholera, or malarial-fever. In commenting 
on this view of Nageli's, De Bary truly says that our practical in- 
terests require thai we should obtain a decided answer to the ques- 
tion of species ; for it certainly is not a matter of indifference in 
medical practice, for example, whether a bacterium which is every- 
where present in sour milk or in other objects of food, but without 
being injurious to health, is capable or not of being changed at any 
moment into a form which produces typhus or cholera. The scien- 
tific interest demands that the question should be set at rest. The 
opinion to which De Bary himself comes, in reference to this im- 
portant question, is that it may safely be maintained that continued 
investigation has at length arrived at the decision that there is no 
difference, as regards the existence of species and their determina- 
tion, between this and any other portion of the domain of natural 



history, and that species may be distinguished provided the course 
of development is followed with sufficient attention. The origin 
and distribution of bacteria, their vegetative processes, the effects 
of temperature and the presence or absence of moisture upon them, 
and the subjects of culture, disinfection, and antisepsis, are discussed 
by the author, but tack of space prevents us from following him 
into these subjects in detail. 

One of the most interesting chapters in the book is that which 
treats of the causal connection of parasitic bacteria with infectious 
diseases, especially in warm-blooded animals. De Bary regards as 
proved the causal connection between the Spirochcete obermeieri 
and relapsing-fever, Koch's bacillus and tuberculosis, Neisser's 
gonococcus and gonorrhoea, and Koch's spirillum and Asiatic chol- 
era. Among the diseases due to the action of bacteria, he reckons 
also traumatic infectious diseases, affections incident to child-bear- 
ing, and others connected with the formation of groups of ulcers, 
abscesses, and boils. He does not think that we have any precise 
determination of the nature of the contagium or miasma virum of 
malaria. The relation of bacteria to typhoid-fever and diphtheria 
in men. he regards as uncertain, notwithstanding Gofflq''s and 
Lbffler's model investigations. The concluding chapter of De 
Bary's admirable risumi is concerned with the discussion of the 
diseases caused by bacteria in the lower animals and in plants, 
while this is followed by a conspectus of the literature of the sub- 
ject, and notes on the text. The whole volume is admirably ar- 
ranged, and we know of no book which gives so concise and at the 
same time satisfactory an account of bacteria as the one before us. 
It is well translated ; and its revision by Dr. Balfour, who is pro- 
fessor of botany in the University of Oxford, is a sufficient guaranty 
of its scientific accuracy. 

Catalogue of the Pedagogical Library, Philadelphia. Philadel- 
phia, Board of Education. 121*. 

When Superintendent MacAlister went to Philadelphia from 
Milwaukee four or five years ago, he saw and felt the need of hav- 
ing at his command the best authorities on the history, science, and 
art of education. The Board of Education appreciated the need, 
and by liberal appropriations it has been made possible for Mr. 
MacAlister to get together the volumes for which he has now 
printed a catalogue. Naturally, he has only selected from the field 
of educational literature, and has made no attempts to cover it in 
all its extensiveness. What he has gotten together is a good work- 
ing pedagogical library, and " it is believed that the selection made 
furnishes the essentials for a pretty thorough study of the history 
and theory of education in the past, as well as ample materials for 
dealing with the living questions of our own time." Therefore it 
is that this catalogue, while referring to this one collection only, really 
serves as a carefully selected bibliography of pedagogics. In this 
respect it is far more useful than that of Messrs. Hall and Mansfield, 
published a year or two ago. That is too diffuse to be really use- 
ful, and it is disfigured by hundreds of mistakes and typographical 
errors. We trust that professor MacAlister has printed a sufficiently 
large edition of his catalogue to permit its general sale. 

Natural Resources of the United States. By J. H. Patton. 
New York, Appleton. 12*. 

The present volume is a concise review of the resources of the 
United States, compiled from the publications of the various Na- 
tional and State departments, and from private information obtained 
from the State governments. Therefore the data are presumably, 
as a rule, reliable ; and as the book deals not only with the mineral 
resources, but comprises others also, it will be found handy as a 
brief review of the whole subject. 324 of the 523 pages of the 
book are taken up by a report of the mineral resources, on 
which D. T. Day treats in his annual summaries. This part is fol- 
lowed by notes on mineral springs and health resorts. The follow- 
ing sections, dealing with the vegetable products of the United 
States, grain, fibre plants, and timber, are very superficial ; that on 
grasses, such as are the basis of American stock-raising, is even 
more so, the whole subject being treated in nine pages. 

In the book we find a considerable number of remarks on physi- 
cal geography which show that the author's knowledge of this sub* 
ject is not very extensive. The authorities he quotes for his views 
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arc no( those which are recogniicH hy modern science. Maury's 
• Physica.1 Geography of the Sea ' is not in accordmce with the 
views heltl nowadays ; neither arc primers un f^eoj^raphy good 
lUthorilies. U is meaningless to say that the valley o( the Missis- 
sippi ' greets the south,' as its slope is. southward. The author 
would have us believe that this southward exposure affects its 
climate, while practically it lias no influence whatever. Passages 
like this are numerous in Che book. CJn the whotr. it may be con- 
sideretl a lair account of the subject, sufficient to meet the wanlB of 
the general rrarler, .although the author's ideological views lead 
him to a considerable number of statements which will not be con- 
ceded by scientists. 

NOTKS AND NEWS. 

Prof. Anton DEHARvdiedatSlrassbufgon Jan. 19. aged fifty- 
seven years. He had been suffering for several months of carci- 
noma of the face, and had uiulcrgone an operation, but without re- 
covering. Mf had held the chair of balany at the University of 
Striissburg since 1872. Iwing called there from Halle. He had 
studied botany at Berlin under Alexander Brown, and was made 
professor of botany at Frcihurj; at an early age. His first publica- 
tion. * On the Fungi causing " Rusis " and " Smuts." ' in 1853, at- 
tracted much attention. While the an.iiomical methods of other 
authors liad somewhat increased our knowlciigc of the Tknllapky- 
tes. De Bary's method of tracing their Iifc-histor>' opened a new 
era in this study, For a few years he was cng.\gcd in studying 
certain alga;, but he soon returned to his favorite study, that of 
fungi. In 1864 he published the tirst number of the Beitriige sitr 
Morphiilogu und Pkysiologu dtr Pitte. which was followed in 
1865 by further studies on parasitic fungi. Here he traced the whole 
life-history of several parasitic fungi from their entrance into the 
host through all the various stages. He showed that the ' rust ' of 
the wheal is identical with the acidiunt of the barberry, and thus 
was the firsi to prove the occurrence of hetcntcisin. These obser- 
vations and their starltiiig results led to the extensive study of 
cultures which has been carried on so successfully since that time. 
In 1866 De Eary brought out the first edition of the 'Morphologic 
und Physiologic dcr PiUe, Klechien und Myxomyceten,' the second 
edition of which, thoroughly revised .ind brought up to date, was 
published in :SS4 as * Comparative .Morphology and Diolog}- of the 
Fungi, Mycetozo.i, and B.ictcria.' Both these editions were the 
Standard books on the fungi, and gave for the first time a compre- 
hensive review of the subject, much of Iheir contents being the 
results of De Bary's own studies. The third number of his Bii- 
tr&ge appeared in 1870; but at the same time he published numer- 
ous memoirs, among which we mention ihnt on the epidermis in 
the Beiamsche ZeituHg. of which he had become editor after Von 
Mohl's death. Since 1866 he has been working on the ' Compara- 
tive Anatomy of the Ferns and Phancrog'ams, ' but it was only in 
1877 that the results of his researches were published. — a monu- 
ment of De Bary's faculties of observation, his accuracy and ex- 
tensive critical reading. The influence of this book in the botanical 
world has been enormous. In 1885 appeared his " Lectures on 
Bacteria ' in the fomi of a book. While the style of this book is 
attractive and clear, it abounds in new facts brought to light by De 
Bary's researches, among which the study of the development of 
the spores of BacHhts Megaterium takes a prominent place, and 
gives a comprehensive and critical review of the whole literature 
of the subject. As a teacher lie was eminently successful, and the 
influence of the Slra»sburg school u[ion (he development of botany 
and biology has been very great. Although he was not a briUiant 
lecturer, he knew how to excite the enthusiasm of students who 
worked in his laboratory; and all who worked under his direction 
were so impressed with the truthfulness of his nature. Uis justice, 
modesty, ami kindness, that so long as his pupils live he will not be 
forgotten. 

— In his bulletin for December. 1887, Mr. J. R. Dodge, statis- 
tician of the Department of Agriculture, has an interesting note on 
the British wlie^it-supply for the last fifteen years. Great Britain 
absorbs a large portion of the wheat«supply of the world, and. if it 
is determined where its supply comes from, we ascertain thereby 



where a surplus of wheat is grown. Since 1874 the largest nation- 
al product has been that of the United States. France comes 
second, although she imports more than she exports, and India 
third. Russia occupies the fourth position. By analyiiing the official 
statistics of Oreat Britain, we find where the needed wheal has been 
obtained, and in what proportion each source of supply has con- 
tributed. From 1S73 to 1886 inclusive, the United States has fur- 
nished in grain and flour 51.1 per cent, and for eleven months of 
1887 the proportion has increased to 64 per cent. Russia in fifteen 
years^veragerl 13,6 per cent of the whole, and for 1887 only 5^. 
per cent. India contributed an average of 7.9 per cent, and for 
J 887 1 1 .3 per cent, which is the smallest percentage in the last five 
years, and a marked decline in absolute quantity from the previous 
year. Australasia fluctuates greatly in its contribution, averaging 
3.9 per cent for fifteen years, and less than 1 per cent for the sn- 
lecnth. These three com[Ktitors of the United States have to- 
gether furnished only 3J.4 per cent, — less than half as much as 
this country during fifteen vears, and a much smaller proportion in 
CS87. 

— Mr. William EULhs, president of the Royal Meteorological So- 
ciety, reviewed, in his recent annual address, the work and object of 
the society, which, although unable to carry out expensive original 
or experimental work, ha.s a considerable influence upon the devel- 
opment of the science of meteDrolog>'. Mr. Ellis remarked that 
the society has succeeded in inciting volunteer workers throughout 
the country to united acdon. of which one recent example was the 
ready response to the re(|uest of ihe society for photographs of 
lightning, an excellent collection of which had been obtained, and 
which would shortly lie exhibited : in addition to which, arrange- 
ments were being made for the more systematic obseri-ation of 
thunder-storms. Referring to the question of sympathetic relation 
between sun-spots and magnetism and meteorology, he thought 
that any complete treatment of the question in its meteorological 
aspect seemed to require that it should be dealt with in a much 
more comprehensive manner than before, for which purpose obser- 
vations more completely covering the surface of the globe might be 
necessary, if indeed not necessary also for the solution of many 
other metcurulogical questions, the present meteorological stations 
being distributed over the earth in such isolated clusters. The at- 
tcnlion given to synoptic charts was most important, but the gen- 
eral meteorological characteristics of places should also still con- 
tinue to be studied. After remarking upon other matters, he laid 
before the meeting tables showing the monthly means of amount 
of cloud from observations made in three diffcrmt series ai the 
Royal Observatory, tireenwich. extending in all from l8i8 to the 
present time. In concluding, Mr. Kills said that at one time the 
science of meteorology seemed likely to form an exception to the 
general rule of advance, for, more than any other, it has required 
ihe united action of many workers; but the field of inquiry of late 
years opened out allows us already to Talk of the ne^v or modern 
meteorology. — phrases typical of the advance aclueved. although 
the knowledge gained seems only to remind us of how much has yet 
to be (lone. The Roy.il Meteorological Society has at present 6ve 
hundred and twenty-two members. Dr. William Marcel was 
elected president for the ensuing year. 

— A firm in Yokohama. Japan, is now manufacturing the excel- 
lent AuKoux models of human anatomy at low prices, as a corre- 
spondent learns by private letter. 

— In Science qX I'eb. 3. p. 57. tst column, stst line from bt>ttom. 
■thallophytes' sliauld read ' protophytes/ 

— In Science of Feb. to, p. 67, jst column, 35tb line, ' Herndon ' 
should read ' Heudon,' as also throughout the paragraph. 

— In Science for Feb. 10, p,6g, 3d column, 37th line from bottom* 
*$2* sliould read 'ft** 

— Leaflets Nos. 7 and 8 in the series Issued by Ihe Industrial 
Education Association (9 University PLice. New York Gty) have 
reached us. No. 7 is an able and concise paper on the scientific 
treatment of education, and No. 8 gives an account of progress in 
the New York City schools in 1887. This series is having a large 
circulation, and doing great good ; for the phenomenally low price 
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— one cent each, or two cents postpaid — at which these leaflets 
are issued put them within the reach of all who care to keep post- 
ed as to educational progress in any part of the world. 



LETTERS TO THE EDITOR. 

"* * Carrisf3nleMtt are rtquitiid to be as brief at postibU. The writer's name it 
in allcatit required at fraof 0/ geed faitk. 

TwtHly eafiiet 0/ Ike numier cantariiiitg kit caiHmiitiication mill bt furnished 
free l» any ccrret^vndint en request. * 

Tke fditor viill be glttd to Pubtitk amy guerie* comtonant ivitk the character of 
ihtjoMrnal, 

The Scientific Swindler Again. 

A VOUNG man of gentlemanly bearing, who calls himself Dr. S, 
M. Gutmann, and claims membership in the American Chemical 
Society, has been lately imposing on various members of the scien- 
tific fraternity in New York and vicinity. He claims to be a pupil 
and son-in-law of Professor Hofmann of Berlin, and shows letters 
purporting to come from some well-known persons, who recom- 
mend him as an expert in the manufacture and analysis of coal-gas. 
He is familiar with the names of chemists and physicists in this 
■country, and uses them with freedom by way of introduction to 
strangers. He represents himself to be in pecuniary straits, as (he 
result of long and fruitless efforts to obtain employment since his 
-arrival in this country. 

Since there are many readers of Sciende whom he will attempt 
to victimize, it may be well to warn them against this plausible and 
mendacious vagabond. W. LeConte Stevens. 

Brooklyn, Feb. 10. 



Psychics, or the ' New Psycholos;.' 

THE 'new psychology" is a term I have noticed cropping up of 
late, used as the expression, the 'new chemistry,' or any similar 
phrase, might be to indicate a late and advanced state of a science, 
-such as may properly bear out the word * new ' in comparison with 
an old or former less-advanced st^e of evolution of a given sub- 
ject. Referring to several dictionaries at my elbow. I find the word 
■•psychics' defined as 'the same as psychology,' and marked 
• [Rare.] ' in one of them. 

In this connection, I beg leave to quote a sentence from a little 
treatise on psychics entitled ' Can Matter Think ? ' published in 
1886, where I say (p. 29), " I have said what I think the excellent 
word ' physiology ' should really mean. But I wish that the sadly 
abused term ' psychology" could be rooted out of the dictionary, or 
consigned to the same limbo where ' theology ' has already been 
put by sound science and wise philosophy, ' Psychology ' means 
any thing, from the vagaries of superstitious spiritualism to a sys- 
tem of mental philosophy or a code of metaphysics. As we have 
the good word ' physics ' for all the physical or rupic sciences, I 
should like to see ' psychics " replace psychology, with the distinct 
understanding," etc. 

What I mean by this word is precisely what seems to be implied 
by the expression ' the new psychology ; ' and many may be in- 
clined to agree with me, that ' psychics " is a short, handy name 
which commends itself, or, so to speak, carries its own creden- 
tials. 

A propos of words, did not Science (or was it Literary World 
■of Boston ?) discuss lately the propriety of the adjective ' sciential " 
as a desirable new coinage to characterize any thing pertaining to 
science ? If so, it may not be generally known that ' sciential ' is 
Miltonian, as in the lines, — 

" But fiist, low reverence done, as to the power 
That dwelt within, whose presence had infused 
Into the plant scienlial &ap." 

Paradise Lost, ix, 837, 

— where themeaning is ' science-making ' or * productive of knowl- 
•edge,' — exactly what ' scientific ' literally means, though such literal 

sense is not implied in the ordinary usage of the word, which 
-•sciential" was proposed to replace. Elliott Coues. 

WuhiDgton, D.C, Feb. 13. 



The Expansion of Pine Wood through Absorption of Water. 

During the summer of r 886, while seeking for a method for 
securing a measure of the soil moisture, 1 conducted an experi- 
ment to discover the amount and rate of the expansion in a section 
of white pine wood in passing from a state of complete saturation 
to one of complete dryness. While looking over my notes, I find 
the data, and, as the experiment was carefully performed, have 
thought that possibly the results may be worth putting on record. 
The results secured were as follows : — 



Date. 
<iS86.) 


Weight of Sec- 
tion. 
(Grams.) 


Per Cent of Water, 

calculated 
on Dry Weight, 


Length. 
(Inches.) 


PerOntof Expsn- 
sioD, calculated 
on Dry Length. 


Aug. 33 


SOS.O 


99.76 


11.13 


5-30 


*■ >3 


475* 


17.9" 


11,13 


S.30 * 


" »* 


54-4 


13.70 


It. 10 


5.H 


■* 3S 


440-5 


9.33 


II.D8 


4-93 


" »6 


4'8-5 


6.37 


11.03 


4-37 


" ^7 


433.7 


5.08 


II.O* 


4.37 


•• 38 


413.7 


«-35 


to. 34 


■.+6 


" "9 


407.9 


1.16 


to.6B 


1.14 


" 3o 


407-9 


i.itf 


io6S 


1. 14 


Sept. I 


403.3 


- 


10.55 


- 


" a 


40j.a 


- 


10. s 6 


- 



A section two inches in length was sawed off from the end of a 
sound, unchecked, white pine board, one and one-eighth inches thick, 
and of such a width that the section when completely dry was 
10.56 inches long. The section was then immersed for thirteen 
days in a tank containing spring \yater, of which the temperature 
was about 60** F., to secure saturation. It was then exposed to 
the air of a dry room, and its weight and length noted daily until it 
ceased to lose weight, after which it was placed in a drying-oven 
and completely dried. E. S- Goff, 

N.V. Agiic. Exper. Station, Geneva, Feb. g. 



Queries. 

28. Floating Drops versus Floating Needles. — In order 
that drops of water may float on the general surface, there must be 
entire absence of any thing which might diminish surface-tension. 
But the text-books, even the last edition of Ganot's ' Traits de 
Physique,' direct us to slightly grease needles before dropping them 
upon the water. Stanley, on p. 49 of his book on fluids, asserts that 
a polished steel wire one inch long and five-hundredths of an inch 
in diameter just floats if thoroughly cleaned with caustic potash 
and wiped dry to prevent oxidation. He says. " If there was the 
smallest particle of grease upon the wire, a much less diameter only 
would be supported." And in the same book are experiments to 
prove that a wire should be wetted in order to floaL It may be 
that slightly greasing a needle does more good by smoothing over 
an imperfectly polished surface, than harm by diminishing surface- 
tension ; but the phenomenon of floating drops appears to me to 
confirm the statement in quotation-marks above. Will some one 
kindly inform me where I can find a discussion of the statements 
of Stanley on this subject? F. C. Van Dyck. 

New Bniniwick, N.J,, Feb. it. 

Answers. 

20. Star of Bethlehem. — Three distinct objects have been 
confounded in the public mind ; viz., the planet Venus, Tycho's new 
star of 1572, and the apparition called the Star of Bethlehem. The 
brilliant object visible in daylight was Venus. Tycho"5 star was 
visible in the north in the constellation of Cassiopeia in 1572, and 
has been thought by some, on the slenderest evidence, to be a 
variable of long period, which might re-appear about this time. A 
good account of it is found in Humboldt's 'Cosmos,' Vol. III. 
Chapter IV. For an account of the theories about the Star of 
Bethlehem, consult the unabridged edition of Smith's Bible Dic- 
tionary, Vol. III., under the heading, 'Star of the Wise Men.' 

H. A. HOWE. 

Univereity of Denver, Feb. 4, 
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Miitfuri StiU L'nii-frsily Ciuh, CotumhU, Mo. 
Feb. 6. —J. C. Jone», VnlapUk : Ihc New In- 
IvmtiCiunal Language. 

Bioiogicat Sofieiy, IVatkii^tvH. 
FfX II. — Theo. Gill, Cliarait-ierof ihc Fam- 
\\y Elaeatii/ir ; Kobi. T. Htll, The Vatiaiii>ii> ul 
Ex6gyra Cotlala. bay ; The VariatinnK o( 
Gryphon PiUhm. Morton ; C. V. Riley. The 
Insectiwornus Habits o( iht English Sparrow: 
C. Hart Mcmam, A New Ym\ Trom Catifomitt. 

AtitAr»pfloffitiil Saeifty, Waihinglfin. 
J-'ei. 7- — John Murdoch, Siherian Origin at 
some Cu^lum-i (rf the We^lern Eskimo; W. U. 
Holmes, Ornameninl Fabiics Troin the Graces of 
Peiu. 

En^Merrt Club. PkiSaJelfkia. 

Jan. 91. — C. IE. Oti. A Peculiar Case of 
TraiiKiniasion oi Vibratigns and Tultations 
through Stnirtures ; I.. M. Haupt, KxiracCs 
from the Kcpurl of the Chief ol engineers with 
Refctdnce to the Theoretical Operation of SuIh 
meri^ed JcttieK. 

AppaiaeMian Affiiintain Club, Beitan. 

»*. 3. — F. H. Chapin, Ascents in the Front 
Rantte. Colorado. 

EUitiet 0/ Offi(ers. — President, Auguftus E. 
Scolt; viccprcinlcnt, kcsi F. Curtis; recorliiiE 
sccrelaiy, K )»cwell b. Lawietice, correKpunding 
secretary, Frank W, Freeborn; ireisurcr. John 
E. Aldea; counviHuri. George Dimmock, 
4JiroTgc H. Barton, John K ichie. Jt.. Frank O, 
Carpenter, Frederick IJ. Allen; trutitee, Charles 
W. Kviiiiatd, 

Hptton Sxiety af Natural tiittory. 
Feb. ts— O, L. Uoodate, Th« i,if« and 
Work nf Dr. A).a Gray. 

EHgintfrt' Ctuh, St. touit. 
Feb. 1. — Carl Gayler, Highway Bridge 
Floors; H. F. Ciow, Cons'tuclivc Acconntt. 



Publication* received at Edltor'a Office. Feb. 
6-11 
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Sprinittlelil Kepnhlir-an (weekly)-. ..1 i.ea 

Sunday S<:hr>L>l I'lmea, •.oo 

learlicrx' lR4tilU(e l.tsj 

ireiniiTc-Tiove .... 1 oo' 

Truth Seeker. The. 3,00 

Wide Awake .. . a.^o' 

Yoi'ng Faltct* Jr>4trnaT .... T .00 
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Amasemcoti of N«w Yoric. 



VCEUM THEATRE. 

- UANIEUFKOHMAK Manager. 

Car. 41k Avenue and tjA St. 

THE WIFE, 

A New Play by D. BiLASCO and H. C. I>ir Miti.a: 

l'r*c*d«lby F.dilha'i Bnrg\it. 

Evenins*, <:>$, Saturday Matlneet * 
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MAntSON-.SQi;ARF. THEATRE. 
UK. A. M. PALMER. Sole h\».n»^ct. 

Krenincsat S:y). Saturday inaliaie at >. 

THE t.ONHON COMKDV SUCCESS, 

HEART OF HEARTS. 
HEART OF HEARTS. 

By Henry Anhur Jonn. auitiar <.( " The Silver KiK£," 
«c. 



WALLACK-S. THIRD WEEK. 

Undci the dircftloD 01 Mr. HENHV F.. AHREY. 
Eveni<i|{. 8:15. MitioM SATl'RLlAV, »:is. 
L'ABBE CONSTANTIN. 
L'ABBE CONSTANTIN. 
L'ABBE CONSTANTIN. 
L'ABBE CONSTANTIN. 



N. D. C. HODGES, 

4l7 Lafayette Place, 

New York. 



Broadway and )9tk St 
Matinee Sjlumay at 1. 



CASINO. 
Eveniiii»»tt. -- ..- , - -- 

THF BklClinKSr. MKKKltST, ANTi MOST EH- 

JOVAHLt.COMlCOPKKA V.W.V. I'RtTSEN lEU. 

AS PERFt»RMED NEARLY joo TIMES. 

ERMINIE. 

RECEIVED WITH KOAlIs OK i . \ l.il .11 1>. k. 



METROPOLITAN OFERA HOUSE. 
GITAND OHERA IN GERMAN. 

See Dailv faixn lot Pio^irajiiiae- 

Boaottce daily from 4 A, 51. till s P.M. 



ACADEMY OF MUSIC. 
Uilm'iie & Tompkint, Proprietor* and Manager*. 
Mvaday, January 9th. 

M AZULM. 

GRAND PANTOMIME. 
Evening* at 8. M*iin«e WedncMlay and Saturday at 9. 



DALY'S THEAIRE. Brt«dway and jolh St. 
Under the nanagcnuinl ol Mr. AUGUSTiN 
DALY, 
Orchcitra. %i.',n, DrvM C'rcle, Sr, Second Bakuny, jiK. 
EVEKV EVE:NINi: at e:is. MATINEES he^a bC >. 
FVEKY NU-lll at ?-■«. production o( Shaktpeaie'a 
iTomeUy in five ^cli, 'Mldtummer Nluhl'i Dream, by 
AHGIhs! IN r>Al V- 
MA1INEF> WFUNESDAVS and SATURDAYS. 

EDEN MUSEE. ijd St., between jih and eth Ave. 
Ojieti from ii to tt, Sunday, i to 11. 

New Group*, ^fu Paintlnn, New AtlraciIiMi^. 
KHDKI.Vl NACZI. 
■iMlhi' Hl'SGARIAN ORCHESTRA. 
CONCERTS FROM ) to^^ AND S ■□ ii. 
S«Tini! rutiibiiiiJii ol t*ainlingt now open. 
Adnimiau ii> all. ^o centt. Children •} cenlt, 
Ajeeh, ihr Myiiilying Chcii Antomaian. 

A TEMPORARY BINDER 

for Siitmt i* now ready, and will he mailed 
poMpaiil on receipt ol price. 




Cloih 

Hall ftrmocca - 



)i> eenti, 
Tj ceata. 



-r^^ 



T!iiabii>der i« strena. durable and 
cl«£aBi(. hat cilt ude.(It1e. and bIIow» 
the <>[>cninc of the |mc« perfectly 
Alt. Any number can Dc tak«n out 
or rcpkWTcd vithoul diaturVtns ihc 
oth«rt. and ihe paper* ate Dot inull- 
lalcJ fur lubfviumi peiaian«nl btad- 
iii^. Filed io ibii bander. Siitttrt Is 
alw.iy* convenient fornfcrence. 



N. D. C. HODGES, 

47 l.afnycile Place, New York. 



German Simplified 
Spanish Simplified 

TW following will be found rminenlly niactical tor 
lelf •iBtitucIii>n ; It.) tiernuu Simplified — C'vmplele in 
<• number* (with keyt) Si.k>. <a.} Spiniih Simplirtrd — 
la number* iwith kcytl ■■> ct*. each ; N". 6 nuw icaily : 
a new number un the firii of every invnth ; Suld by all 
booksellen- Sent, pmtpatd, on receipt of price, by 
Prof. A. KiioRacb, 14a Ma*uu St., New York. 
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UNEQUALLeO for CEMENTING, 

viwpI^ riHi, fiiir.t, ['ip<r, ^f«U.fr, Me. A v*-. 



wssiaCementCo.,«i'I*rw;»i-^S 

TtKiH'i ului^i* nrr imnl In Ibn AmlUiiiuuiiUi luiiUtulo 
ml WatttaLugloD for itll ica work of mmtoUiiK spool- 
IBMU — b? the Oofornrtujul Anwuiilo and D^iiwi- 
itt«nt RaUdtrtsn, ttj ib« I'lUliuAn )'&1ko» Oar Ca, 
Mmou a lUmtlii Oncati Kii'l FlftikO ('«., ima bj 
ttHMUMida of OnitcliHMt mu(ufih:tur«ra and moctiM)* 
{ntlbKtuicboiit iheworlil, forfUIkiniU nf flii» wark. 
PronouuLPd HTltONUEST AllHhWIVK KNOWN. 
actil In ilu OMiB for i»c<.-tiaRk> nad «tijiUomT. «ufJ 
In MiUpe tor fAmll)' uar. l'bn luUkl iiuauiUy ucilil 
b»lir«*D J*n.. lino. *nd Jati.. IWU, tii all phrta uf tho 
«ortd ■Riouiitotl to u*cr Zi mii.ltos ftcrni.m, It'< 
■uro Mit (irt UiB i^mtiinr LepAge's m&de only by 
Bmu csnxr co. 



ANEW MAGAZINE-THE SWISS 

by H» ■!_»;■ I! tT> I t 1 iii>. ['r.».il.>i>i ol ihfl AcMif A»*" 
eialion. Ill : ■' A"" < « »• «h- n*Iiri«In>«««- 

N . ;. 






The Travelers Insurance Company 

at Hjiiironl,Cona..oTSMiir«d iSA^.iMiir* holh Lf/* 
P*Uiiu and Aetidtnl P^hiit, Only UrR» accidaiil 
companv in Aitwno. Oiily ts ■ yew M pmlMiionil 
and btiklneu men fof rafh $1,000 iiHurancc, wUh It 
weekly indciUBliy. Ha» (aid policy It oldcrt neatly 
•■i^goowooo. AU poliuic* Don-forfciuMe. All cblBL* 
paid. withAul diMO«nl. aod imfiedifttely on recel|it of 
MIktfacloryp roof . 



^"^Calicraph Writing Machine 

Price, $ g5-00 

It Stands at tkHcad! 



V- 



1 Thtrable 

and Jiapid- 

WRITING MACHINE 

ri'E 'lilt 

O^ee, Library f ariA 
Family. 

THE AMERICAN WRITING MACHINE CO., 

n«w Vorh BrMOcb, 237 DroMdwaf. UABTfORV* OONIT* 



20,000 4n tlnily , 



"«n*,:^^ 



HViJOHf HftSTlNOS" 'A'R-tlAfTT" 'JOS'TRIPP. 



Moro- 



tNORAVlNC 



-/^*' 



m 
\ ^ illu^ratiVe 

I AND ADVeRTISINQ 
PURPOSES *^^ 



^PnitADELPrilA-P/^- 



lNE,W YORK^a 



THIRTY-EIGHTH ANNUAL STATEMENT OF THE 

yETNA LIFE INSURANCE CO. 

OF HARTFORD, CONN., JANUARY i, 1888. 



ASSETS, January i,iM7,*l COM, , 



RECEIPTS. 



rruniunu in iBt;. 

Inief«it,and (roin oihrr (oum» in ilSij, 



f].>DB,09l.A« 



DISBURSEMENTS. 

Dcalh Claims. . . . • . 

Matured nJotrmettti, .... 

Divideadt to PoKcy>}iold<n and for Surn:i>- 
dncd PolicWt. .... 

Rr- 1 Mil ranee, ..... 

C''>iniui(iu<}rih, . . . , . 

Ascicy Kjpenict. Medical Exasuaatijua, and 
all other eipcosei, .... 

Dividcndj on !>tock. earned in Stock Depart* 
mCBt, ...... 

Tajtc* 

PromiuKK on bond* la reduce oo«t lo par valiie. 

Real Ettjiie Prvlit and tnt*. 

AMfl-rt, Dec, )i, iMr.aicMI, . 



M4.s»r-o" 
1,107.80 

?o], 1 50.65 

ll>,50i>,no 



ASSETS 



Real Estate. . i . 

Ca*h on hand and in B«ak), 
IT. S. Bond*. .... 

RaibiMMl «nd mhar Stocks and Boadt. 
Bank Stocks. .... 
Sum, CouDtr. City, and Tm* BoimIi, 



3.1 11,17). SS 

t,oi)o,St<k04 

*.*S'H97'7* 



»SO,»«3,«7»-M 






•t)i.a34.SM.7> 



7>D,]n>|6 






MoTtfafCH secnred by Real lUiaie, valued al 

over l^y.ooo.ixX'.oo, .... 
Loan* on ColtatenU (Market Value l95>,- 

3r,j.o(.), 
Umii* on Per*onal SecMoty, 
Uoans uD cxistiniE IVilkia, the (rt^eni v*liic of 

w1ucl><ixoa«U l4,*So,ooo DO, . i,S«o340.M 

BalancGi Da* troBi AjEcnti, ■0.635.3] 

Attrrs. Dec.]!. iBi;. ateou, .... 
Interot diifr und nccrMed, Dec, ji, 1S87, 
Ptrmium* in courve of collecilf n. 
Quarterly and SeakAoitiial PrcniiunDi, 
lutlwl value ol Sefuritici overcoM, . 
Grou A±bbt>, J»n. t, iStt. 

LIABILITIES. 

Lmmi and claims awaiting tiitthet proof, and 

oolycldue, ..... ttli,3*o.oo 

OlTidenda to PoIicy-holJct«. notduB. , . iJ^itM**) 

PreMiuloi p^iid in advance, . 4>>T1-i] 

Rofcrvo for Rc.liMui*DCe on exUtioK PoKCMt. 

Actiian»' four per cent. 

Standard. . ab,Bj3^i.la 

L*a valiM PeUcMS ol Rc-Id. 

•utAi]«e. ... _ 47,0*1.70 

Allnthcr liabilllin, .... 

St KrLtr* t« RacAana Pdlkv Holouui 
By Conn. Mju.. and Nrw Vorlt Stnodard, . 
By Stindard ol manv Diher Stalo. . . , 

Policio in force )an- 1, iiS&, 65.48^. in.uriae, . 
Politiei iuued in I^I17. 7(4o4, laiutrax, 



•d,>ol.500.to 
516,756,00 



•31.44. }*e.7S 



1, 386,156. at 
^b:SlO~67«.1« 



7.3'9.o*o.«» 

97.37S.9M4 
>4.S>».4<9.0B 



MORGAN G. BULKELEY. President. 
J. C. W'EBSTER. rice-Prtjident. H. W. ST. JOHN, Actuary. 

J. U ENGLISH, Secretary. CURDO.V W. RUSSELL, M.D., Conniliit^ Pkyddui. 

T. J. MUMFORD, Manager, 165 & 167 Broadway, New York. 
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Single Copiks, Tks Cp-KTt. 
$3.50 Fkr Vkak, ly Advamce. 



Bntemd •! Saw T ark PHt-OOM u BMoad-OUM Mut-HUUr. 



Editorial . . '87 

The ProtpecM ni a Zoological Gftrden in Boston, — The Msd- 
ual Training DiKUiiion at Washington. 

The Mississippi Problem . Smit/i S. Ltach 87 

Mental Science. 

A S«ciin4 Laura Bridgman . , . .89 

Exploration and Travel. 

Til>c( ard N*c}>aHl . . , , , . «I 

Electrical Science. 

AUeinaling Current Electio-Moton . .99 

Gas-Engines and Wind-Mills for Electric Lighting . . 95 

Ethnology. 

Chrisimu Customs in Newfoundland . . • 93 



Book-Reviews. 

Harvard ReminiMrenccs .... 

The Naiional !?ln of Literary Tiracy 

ClMmistry, Iiiotgaiiic and Organic . 

Benjamin Franlclin as a Man of Lcllert 

A Text-Book nf Inorganic Chemitlry 

Woman and the Commonwealth 

Notes and News . ' . 

Letters to the Editor. 

Xrrofs in 'The Ancient Monuments ofUie Missiuippi Valley' 

Cyrus Thomas 

H. W. Parktr 

FreJtric G. Maltur 

, G. C. jithmuH 

C. /•'. Marvin 



C»t Phenomena 

The Nutriment In Edible Fungi 
A Worm in a Hen's Egg 
Self-KecoTd>ng Rarn-(iaug« 



95 



The Science Company, Publishers, 

London a^ent : G, E, Siecherty 



4 J Lafayette Place, New York, 

26 Ki7t^ William S/„ Strand, 



IMPORTANT TO ;:^l^SCRIBERS. 






"^.. 






Realizing that the circulation 

SCIENCE 

can be increased in no way better than by the honest 
recommendation and aid of its subscribers, the pub- 
lisher of SCIENCE is prepared to extend for six 
months the term of any subscriber who will forward 
with the money for one year ($3.50) the name of a new 
subscriber not already on the list. Liberal commissions 
will be paid canvassers. Address, 

PUBLISHER OF SCIENCE, 

47 Lafayette Place, New York. 
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LOOKING BACKWARD; 

wtK^iSiT. By EDWARD BGULAMV. author eCMiw 

iMdii^'m't Simlcr," "iJf, HridenbnA'i PrOCC>»,'' 
«IC. 1>IIII>. Ii.so. 
"Thmt remark kbit and fatdriaiiacnovel which tn many 
arc now (e>i1ini|."^E C. SrntiMAK^in TktCriltt. 

" A thotoitgalir (rMh. brioht, origini] and renuifcable 
tavaaxiAt." —Sorttm Htmuj*Mrmtl. 

'* ImmeiiMly inlefctung and imincnwly raxs^ci*'''" — 
BMim Aifpfrliirr-. 
" U it a bc'iaiful dmun 1 Ii U all full of MKntion 

for <he iii<:><i prjiciica! ax W«ll u for thoie who kvc lo 
indulge in day-dream*."— .Vrtp Vtrt Triiunr. 

THE WORLDS VERDICT. 

Uv Mamk Hui-ktK». Ja.. tt-v- 
'' li U a tcnry of American Life in Pari* and Nioe, with 
pACIurcMHK Ruuian ami French acccMorie*. and evinces 
a wonderiul iioty -telling faculty and cutmopolilan 
ipirit "—CAiCffvimtfr-i'ktini. 

A miwe whoT«Mime and Andy eonceirfld tioiy ha» 
Mldom appeared of late."— Aur^M JrmtvUrr, 
By the aolhor o( "THK SIOKV OK MAkCJARET 
KENT.- 

QUEEN MONEY. 

t voL. ttmn, St u- 
" The book fairly tpamlei with happy hit*."— A*, t'. 

'' IniDiiiableaiwai " Tke Story of Mat^irei Konl.' iha 
pKWQi Kirpf/ of 'Queen Money' Ua far mere comptM* 
norel.cuniidened Bi awork of art, and alio in p"iril of 
lnt«f«tb la fact (herecao be no bnilancy in pruomiii- 
tag that It will not oaly be the not-tl of the aoaaon, but 
eecii of thU decade.''— Siirfpi* TraftlUr. 

HARVARD REMINISCENCES. 

BvA P. P«^B.>nr. D.D.. LLI). $!,>{. 
" Him * KaminoccnLn' ideniity him pleaunily wiili 
«tlur p^noMtl nttnorin o^ ihe departed, ard lh« book 
will cadcat him anew to the living — Haitot fitra/J. 

OUTLOOKS 

ONSOCIETV, I.ITKKATUHK AND POI.ITICS. 

By Edwim Pbrcv Wiiin-ui. lamo. Uili lop. 

ti.wi: ia haK-cnif, 9 j.oo 
TbeSweariag llahii— IMmniic Scrrkc— 'Religion and 
S<jesii6c Theorie*. — American Piiiiglple*.— Slavery, in 
ita INmdple*, DcTeloMBent aed Eapeduniv— " l^rd" 
Bacon — Lowell a* a Pnue Wtifei.— lu Dickenk-tand ; 
and other e»ayi. 

TICKNOR ft CO., BOSTON. 



ThtVOObulary of NulUll'a Oictionaiy it replrtc wiUi 
wDr«l* relattaK to rvtent a})pliaiic«i of Kieoce and art. 
Indoncd by tM Amirican and Eogliih Preia a< the 

Sett and Hiindiul DUtiimary in tkt WorU 

(tor iu *i«) for ihe Biisin^t Mso, ihe PmrrMioiLal Man. 

and the Sturir::,!, 



fmV^ 



HANDIEST LEXICON PUBLISHED. 

ajl PaiCB, Cloth, ^ 1 cr\ 
190,000 KsferenLia $ I iC^U 

NUTTALL'S 
STANDARD 
DICTIONARY 

Cloth. $1.50, Large Dvo. 

New Cleai Type. Atl the Neweai 
Word*. Eiymoli^ie*, Phonetic Sya- 
tem of Proniui'.'uUiDn. DHfautiona, 
Techniciil Terms. llk\slraiinaa. 
Pnialiadatign of Greek and Latin (irvper iirainca, !!«• 
brtw and Scripture proper name*. GeoyrapMcaJ Nam**. 

Pnnrcihi, Maxima, r\c. (Sskciiubd paKc (reel 

*.* Of all BooVaallnB. or mailed (r«e on r«c«ipl of ptico 
by the pi]b3i>hrrv 

FREDERICK WARNE & CO- 
JO Ufs>e1tePl««. New York, 



SCI£NGE CLUBBING RATES. 



i(yfi DISCOUNT. j 

WewitlallMr the abovttdimunl ta {a. 
any «iita«^ber lo .bV.>«.v, TtitSnitt JC 
Oou. or !/'4y /'au/o', wild *iiU wihI >•% 

u> an order for periodicala aaceeditMJ s 
4.O. "^ ^ « 



Amerir-an Aitrtetdlllriat 

American ArchltMt aod BiilldiiLg 



Auiciii-aii AnalyM.. 
nltMt 
Nen 



HARVARD UNIVERSITY. 



COunoof initruction will be ^iven in ihe tollnwing 

Mibfecta dudnf the wnuner vacaiioin of i&efl : — 
BotBay^bera»tiy. French, r.erman. (ieutpgy, HUtoty, 

rbjnica, Phytical Tmtiiiig, Topogriitibi'. 

For infomallon apply to llic Secretary nf Harvard 

UniTentiy, Camlititl);r, Mbm, 



ESTERBROOK'S 
STEEL PENS. 

ofsupehioh a\d stasdahu quality. 
Leadifig Nos.: 048. 14. t30. 135. 239, 333 

/■■fir ,S-(fr >/ft 'ill SliiHiinrm, 

THI ESTERIRDOI STUl PER fli., 

WorkJi OatBdan. N, J. 48 J«liB Hi., A«w V«rk. 



ninerijil edition ,. .. 

GeUtine '* 

IteguUr '* 

Anierican (iardcn 

American hniraat of Philalogy. ... 

American Ma<:KiniiC...... 

Ainerii.-jri ^fJ£^l]lne -,...*. --..■.. « 

Ameriian KaiuratiiE... ........... 

Andovcr Review 

Atbntic 

Babyhood..... 

Babylaiid .......... ,, . 

BrodilTcec'a 

Brain 

Building I«e«klyl. -.. . 

Oupeniry Jod Uuilding. .... ....... 

Ceniiiry .^tisarinc 

Ch«iiliiL>k)uan, The 

Chnslian L'niijn, 'fhe 

ChritianWeekl^. lUuMrstMl 

CiMmnpolilsn. Ths-....* 

Critic 

Doctor 

Ki'tcviic MaKaii lie -■■..... ....... 

l-ldinburub Review 

Electrical World 

KIccLiiLiuii ;ui<J l-'lcctiicBl RnKiai 

Elccincal Rei-iew 

Eri,(incc(ii.|; anil Minia|[ Jontnal 

Englitti llluMraled Magaiinc 

Kanilv Ston Paper (N.V.) 

Faml artd Stream 

Foru in , T he 

Codey'i Lady'* B»oJt.... 

Harper'* Bazar... ..... 

HaTpcr'i Maoaiine. .......... ...... 

Harper'* Weakly 

Haner't Yniinjc Peni4e 

Health and Kome 

Herald uf Health 

Illuilraled l.uiidou New* tAmcir. 

repriotl. 

Iniiependeni. The 

Imer Ocean. The 



$1 9>t*-30 

X.OO, 4.3J 



Iron Ascfweelilv). 

ioumaToiPhilolocyiEtx.) 
□umal of Speculative Pbiloaophy 



te; 



I^ppineott't MaguilM.r....... 

Ijileir* Ijving A|a. ., 

I jiilr Mrtt aoJ Women ....... 

lyuidnn Quarterly ............. 

via,LitiilUii'i Mj^uine 

Muahnc al American Hial4ry..... 

Medical and Sur^ifal Jauraal. 

Mechanical Kngcnecr . .... 

Metal Wurker 

MicTDicope, Tlia ..M. • . 

Naiiinr , 

New Princeton Iterivw , 

Koilh AncriL-an Review , .... 

Outing ...... 

Overland Hontbly 

Paniy 

Pulitical Science Quarterly 

Popular Science Monthly 

Popular Science New* 

Porifolio, The 

Practitioner •.... 

Public Opinion 

I'uck ..,, 

Puck (Ceman) 

t>iiaTierly Review (London). 

Qurri'^ ............... ■......,•.., 

Rural New VorlKT. 

.St. Nictreilu .. 

Sclioul Journal 

Sctentim- American 

Supple IDC nt 

A'criiiect ir>d Builden' edition.. 

Sciibnet'i Ma^uine 

Southern Culli'alir 

SprinifTielil Kepublican (w«eUy>.... 

Sunday 5chaul Timea 

Teachers' InMituie. 

Texaa Sifiiiiga. 

TrcaMite- Trove .... 

Truth Socket, The. 

Wide Awake .. 

Vnunc ^olb*' J.^timal . . 
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N. D. C. HODGES, 

47 Lafayette I^lace, 

New York* 



Vhat Scott's EmlsioQ HasDone! 

Over 25 Pounds Gain In Ten Weeks. 
Kxperlence ol a Prominent Citizen. 

Tbz CauvoBJ'Ta Bocnrr rtm tkb I 

Btrrpuanox or Vicx. [ 

Saw Fnmrun'n. July Ith. JiWB I 

I took a severe eold upon 
my chest and lungs and did 
not give Jt proper attention ; 
it developed Into bronchitis, 
and In the fall of the same 
year I v?as threatened -with 
consumption. Physicians or* 
dered me to a more eongenl* 
ai climate, and I came to San 
Francisco. Soon after my 
arrival I commenced taking 
Seott'sEmulsionof Cod Liver 
Oil \vlth Hypophosphites reg- 
ularly three times a day. In 
ten weeks my avoirdupois 
■went from 155 to 180 pounds 
and over ; the cough mean* 
time ceased, c. R. BENNETT. 
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We CALLED ATTE^fTJON a (€«' weeks ago to Ihe beginnings o( 
a zoological garden at Washington. It now appears that plans for 
A similar undertaking have been in progress for some time in Bos- 
wn. and are now made public in a correspondence between the 
park comniissioners of (hat city and the Society ol Natural History, 
Allhougli only preliminary steps have yet been taken, the outcome 
appears to be tliat the park commissioners b.ive agreed to place in 
ruerve. and lease the society on a nominal rental for a lon^ term 
cf years, several pieces of land under their control, to be developed, 
under the auspices o( the society, as natural-history gardens 
and aquaria, if the friends of the society will raise a fund of 
two hundred thousand dollars as a foundation for the enterprise. 
The society proposes to interest the general public in the matter by 
creating a new body of members, to be called ' garden members.' 
paying a certain annual sum for the support of the enterprise, and 
in return presumably receiving certaun entrance privileges. In their 
reply to the proposal made by the Natural History Society, the park 
commissioners call attention to the peculiar situation of Boston, in 
that its territory is greatly divided by bodies of water and marsh, 
and its dry l.ind by rocky ridges, causing the city to extend itself in 
a very irregular manner. This prevents the possibility of Hnding 
any one piece of land large enough for the proposed natural ^history 
park, and leads the commissioners to suggest to the society the 
advisabiiily of occupying several distinct pieces of land ; so that the 
plan as developed includes a diversified but unwatcrcd portion of 
Franklin Park, next the future pleasuring-ground of Boston, a sec- 
tion of the park below Jamaica Pontl, and a siili-water basin, 
perhaps a quarter of a mile long, at City Coint, South Boston. 
Such a division has never before, we believe, been attempted in a 
zoCilogica] garden, but, ihouf^h obviously requiring a larger staff to 
Operate it. has some advantages which should not be overlooked. It 
is thus possible to obtain (or aquatic animals places specially suited 
to them, and to select ground of a very varied character for other 
parts of the garden virithoul feeling dependent upon a great water- 
supply; while the establishment of the targe marine aquaria at the 
rcry edge of the liarbur has obvious advantages. Moreover, it 
brings all the citizens into near proximity to some part of the 
ground occupied. Another di:jtinct feature in the plan is a most 
commendable one, though its adrantages arc not so apparent on 
financial as on educational grounds. The committee paints out 
that the society has long developed its museum with the distinct 
purpose nf making it auxUiar)* to the general scheme of education in 
the State, and withm a recent time has given special attention to 
exhibiting the anLmals, }>lants, and minerals of New England, be- 
lieving that Its position as the leading natural-history society of this 
group of States imposes such a duty upon il. This same idea it 
would carry out in the proposed garden by making it in an especial 
way a reproduction of the tnie indigenous fauna nf New Englaml, 
For it is to be borne in mind, say the memorialists, " th.it with the 
increase of population, and the concomitant decrease of the indige- 
nous wild animals : above all, with the mo<lern excessive growth of 
city life. — the percentage of city children tan<l hence of all) who 
may ever hope to see. and still less lo observe al their leisure, the 
living objects of iheir native State or country, is rapidly growing 
less. At ihe &:inie time the importance of such observation and 
study, inste.id of decreasing in hke proportion, is greatly enhanced. 
To the country boy it is of comparatively little moment whether he 
observes this bird or plant, or that, since he has usually definite 



ideas of all, drawn from frequent observacioo of many. But to the 
city lad it is of the utmost consequence that he shall be able to cor- 
rect his leas definite ideas— formed for the most part by hearsay, 
by books, or by pictures — by observation of the object itself," 
The enterprise now plainly depends on the public spirit of the 
citiiens of Boston. It is the n.itural and proper outcome of the 
admirable park s>'stem of that city. The Natural History Society 
has had the plan in view for twenty years, .ind believes the time Is 
now ripe for developing it. Surely no such scheme has ever been 
proposed in this country under more favorable circumstances, or 
with the promise of so powerful and substantial support. That 
the piirk commissioners perceive this, is evident from the readiness 
of their response to the application of the society's committee, and 
we shall look with confidence to a generous response from a city 
thai has -ilready done so much for science and education. 



The most [mportant ouesxroN discussed by the Department 
of Superintendence of the National Educational Association at its 
meeting at Washington last week was. * How and to what extent 
can manual training be ingrafred in the public-school system?' 
It occupied the entire morning of the first day's session ; and after 
the reading, by Mr. Charles H. Ham of Chicago, of a very thought- 
ful and eloquent paper, the discussinti was taken up by a number 
of gentlemen, some of them the most prominent and iniluenliat 
educators of the country. Of all who participated in the discussion, 
only one, Mr, Marble of Worcester, —a gentleman whose idiosyn- 
crasies on this subject we have lately criticised {Scitncf, No. 157), — 
opposed manual training, he even going entirely beyond the limits of 
the question at issue in order to ventilate his views. The reports 
of the meeting which reach us go to prove that our previous judg- 
ment, that Mr. Marble knows nothing about manual training or 
the argument for il. was correct. We regret lo understand, how- 
ever, that at Washington he surpassed his previous efforts, and 
considerably exceeded the bounds of courtesy in his treatment of 
those who favor manual training. The consciousness that one 
stands alone in the wrong of so great a question as this, must be 
irritating, but it can hardly be offered as an excuse lor the con- 
duct in question. Argument by invective b becoming far too com- 
mon in this CDuntr)', and it is our duty lo protest most emphati- 
cally against its introduction Into educational discussions. The 
advance of a great education-il movement ts not to be checked by 
abusing cither it or those who regard it with favor, and it was this 
abuse, without a line of argument, which made up Mr. Marble's 
fifly-minulc harangue. President Butler, Dr. Belfiehl, and Mr. 
Newell very easily and briefiy showed how entirely aside from tlie 
question it all was. The result of the discussiun was Ihe appoint- 
ment of a committee of seven to draw up a course of study in man- 
ual training, and to report at the next meeting. 



THE MISSISSIPPI PROBLEM. 

The improvement of the Mississippi River, on a large scale and 
systematic plan, enjoyed, from its inception to the last session of the 
Forty-eighth Congress, a moat enthusiastic support. From the 
outset, the theories proposed as the basis of the work undertaken 
have been criticised and contested, but for a considerable time no 
opposition was directed to the constructions actually undertaken. 

H.ippily all who h.td addressed themselves to the problem had 
been, so far as concerns the works in the bed of the river, substan- 
tially in accord as to the projects for tlte immediate application of 
the appropriations, while differing somewhat as to the reasons for 
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the work recommended, and still more as to the results to be ex- 
pected of them. In such a state of affairs, the work could properly 
be continued ; since the concurrent opinion of all as to the work to 
be done would probably be right, though of the discordant reasons 
and diverse expectations of individuals, some, of course, must be 
wrong. 

At the beginning of the session above referred to, a strong and 
determined opposition developed to one of the principal features of 
the work proposed. It was stated that the revetment of caving 
banks was unnecessary and wasteful, since the object of that work 
the cessation of caving, would result from the contraction-works, 
or those designed to concentrate the water over the shoals. 

Some of the most active champions- of the improvement and of 
the commission by which it was being carried on, announced the 
discovery that this commission had effected an insidious and 
dangerous change in its original plan, by virtue of which the ob- 
jectionable feature of bank-revetment had been introduced or made 
more prominent. It is without the present line of argument to 
contest this statement, several refutations of which have appeared 
in print. The issue is now squarely made between revetment and 
anti-revetment theories, and must be met on its merits. It makes 
no difference, in the decision of the question, whether the Missis- 
sippi River Commission have changed front on it or not ; except, 
perhaps, that if they have done so, it has been in the light of four 
years' experience, which in itself would be a strong argument in 
favor of their later views. 

The two theories are so antagonistic that compromise is scarcely 
possible. The revetment or protection theory makes prevention of 
caving by means of this class of work one of the prime causes of 
the improved condition of the river : the antt-revetment theory pre- 
dicts the cessation of caving as a result of the contraction-works; 
The one would stop the deterioration of the channel, and cut off 
one of the principal causes of impaired navigation, preliminary to or 
concurrent with the effort to improve the channel : the other would 
attempt to remove the effect, while leaving the cause in full opera- 
tion. 

The hypothesis on which the anti-revetment theory is based is 
very simple. It is assumed that the ability of flowing water to 
carry suspended sediment is directly proportional to its velocity ; 
that at any given velocity it can carry a certain normal quantity, 
refuses more, and is not content with less ; that if undercharged it 
takes up the deficit from the adjacent bed, producing scour and 
caving ; if overcharged it drops the surplus on the spot, causing a 
fill. A corollary of this is, that if the channel can be so regulated 
that the velocity will be uniform throughout its whole extent, and 
always bear the proper ratio to the supply of sediment, there will 
be no scour or fill in the bed or on the banks of the stream ; the 
sediment supplied by tributaries will be carried without loss or gain 
to the sea ; the deterioration of the channel wilt cease ; the bars, 
having been removed, cannot re-form; and the problem is solved. 
As evidenced by their practice, engineers are overwhelmingly in 
favor of ideas the reverse of these. Many civil engineers have ad- 
dressed themselves to the problem in the interest of individuals or 
corporations. No case is known where any of them have proposed 
any remedy for a caving bank, except a direct protection of some 
kind. When called upon to induce a scour along a bank, as in 
sotne cases of important landings, they have, strangely enough, 
successfully employed for that purpose the very means now pro- 
posed to prevent the same thing. 

Such proponderance of professional opinion would be accepted 
in any question of law or medicine. In matters of engineering, 
however, the public demand not only that we shall be agreed, but 
that they shall be convinced. It is therefore necessary to further 
argue the question, and for the same reason the argument must be 
addressed, not to the profession alone, but to the public as well. 

It is not proposed to test the hypothesis by any of the well-as- 
certained facts of the river's regimen. Thus no argument will be 
founded on the facts that by hypothesis the proportion of sediment 
should increase from the bottom to the surface, as does the 
velocity, whereas the increase is from surface to bottom ; that the 
sediment should be greatest at the thread of swiftest water, and 
diminish toward either bank, as does the velocity, while, on the con- 
trary, it is sensibly equal all the way across, and as often in excess 



on the slow as on the swift side ; that a greater proportion of sedi- 
ment should always be carried at a higher than at a lower stage, 
the reverse having been again and again observed; or that the rale 
of caving should be least when that proportion is greatest, which 
rarely or never happens. Nor will any attempt be made to weaken 
the force of this doctrine by pointing out any of the well-established 
causes of caving, such as outflow of gfound-water, eddies, or 
whirls, and wash of wind or steamboat waves, which, being inde- 
pendent of the velocity, will survive any regulation of it which may 
be effected. 

Inquiry will be made as to the applicability of this theory to the 
problem in consideration, or, in other words, whether the conditions 
under which the hypothesis is claimed to be effective can be pro- 
duced in the Mississippi River. Should it be found that these con- 
ditions can be produced, the truth or falsity of the hypothesis could 
be quickly decided by trial. On the other hand, should it appear 
that the conditions precedent cannot be realized, the truth or falsity 
of the theory is immaterial. 

The actual velocities or rates of current are, in the river's present 
state, any thing but uniform. Their distribution may be illustrated 
by the motion of the wheels of a cart driven over a crooked road. 
On a straight stretch, the wheels revolve with equal velocity. If a 
turn to the left be made, the right wheel is accelerated and the left 
retarded, and the reverse in case of a turn to the other side. If the 
curve be sufficiently short, the inside wheel stops ; while, if still 
more abrupt, it must turn backward. Add to this that the top of 
each wheel moves faster than the bottom, and the motion of the 
water of the Mississippi and like streams is completely illustrated. 
The channel of the Mississippi River is just such a road, and the 
relative velocity of its current at any point of its course may be 
readily predicated from the above analogy. The depth is always 
roughly proportional to the velocity. The highest velocity and 
greatest depths coincide on the concave sides of the bends, corre- 
sponding to the outside wheel on a curve, and it is here that the 
caving banks are found. On the convex side, deposits of sediment 
from the retarded currents are constantly being made, the accre- 
tions nearly, though not quite, keeping pace with the recession of 
the caving line opposite. 

A word now as to the location and operation of the contraction- 
works, which are the means to be employed to bring about the re- 
quired conditions. At every flood the river builds up its principal 
shoals, so that the bottom is as high as the surface of the water at 
the lowest stage. Low waters, such as now occur, would be im- 
possible but for the fact that the river, in falling, cuts a channel for 
itself through these barriers. Were these natural channels suitable 
and sufficient for navigation, river improvement would be without 
its strongest claim to public support. They are unsuitable by 
reason of the uncertainty when and where they will form, and their 
frequent tortuousness. When they are deficient, it is usually by 
reason of a division of effort whereby two or more small channels 
are formed by an expenditure of the work which would suffice for 
a single one of sufficient size. 

Abisve and on these shoals the contraction-works are to be 
placed. Their effect will be to localize and accelerate the natural 
channel cutting, but not to increase the amount of ener^ so ex- 
pended. The amount of material scoured from the shoal nearly or 
quite equals each year the amount deposited on it. Otherwise the 
river would shut itself up. If so little as one per cent of the ma- 
terial deposited in a year on any shoal remained there permanently, 
the shoal would be raised perceptibly each year, and, within the re- 
corded history of the river, should have become a dam as high as 
the banks, to turn the river out over the country. The regulated 
river, flowing through the contraction-works, can remove from the 
shoal each year but a small excess of material over what is deposited 
on it, and this for a limited period only : ultimately it can not, and 
by our hypothesis must not, carry away any excess. 

It appears from the foregoing that the aggregate amount of ma- 
terial scoured from any shoal will not be sensibly changed by the 
contraction-works. The amount passing through in suspension can- 
not be affected at all: hence the total amount in suspension in the 
bend below will not differ. That the volume of water discharged 
will not be affected, it is scarcely necessary to argue. These two 
quantities unchanged, their quotient, which is the degree of satura- 
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tion, cannot be modilied by Lh« contraction-works : for their eflect 
on the (Itstribuiion of velocities in the bend below, it is only neccs- 
sarj' to point to the portion o( the river below Baton Rouge. 
Here tlie conditions prescribed for a regulariied river obtain in 
greater perfection than can possibly be realized on the river above. 
Yet in this ideal stream the distribution o( velocities follows the 
cart-wheel analogy as closely as anywhere else. 

To sum up, the effect of the contraction- works on a shoal, upon 
the conditions existing in the bend below, is simply nothing, — 
nothing as to the distribution of velocities, and nothing as 10 the 
amount uf sediment cairied. 

In the face of this conclusion, the changes required by our hypoth- 
esis, before it agrees to stop the caving, are quite discouraging. 
It asks nothing less tb-in the complete reversal of present condi- 
tions. It requires lh.il the restraint of a fundamental hydraulic law 
be removed, so thai the water may move at the same velocity at 
bottom and surface. It demands that the rapid currents along the 
caving banks lie checked, and the sluggish ones on the other side 
quickened ; that sediment shall be deposited in pLoces whence it is 
now removed, and removed fiom those where it is now deposited. 
These revolutions of the river's regimen, as results of works at a. 
distant point, and which have, as has been shown, no effect upon 
the ccndiliuns to be changed, are severally and equally impossible. 
The greatest actual velocity will be found, as now, in front of the 
caving bank, if the leaser velocity at the contraction-works be 
suHirient to produce scour there, the greater velocity at ihc point 
of caving must also scour and the caving continue. If the velocity 
along the caving bank correspond la saturation, so as to prevent 
caving, the lesser velocity on the shoal must allow deposits, and 
navigation will he injured. 

The disparity in velocities is Jtiliied by steamboats, the down 
boats being assisted by the rapid currents in the bends, while the 
up bo-iis take advantage of the sl.tck w,i(er on the other side. Uni- 
form motiojii all the way across would retard the former prcceptibly. 
and the latter fifty per cent. It Ls now dithcuU to get up slreail) 
enough pieces to accommodate the down-stream trafi'ic. With uni- 
form molioTi. it would he impossible. Navigation will suffer by the 
most cautious bestowal of such benefits. 

A more general view leads to the same result as the local one. 
Suppose the channel to have been regulariied from Ciiro lo Baton 
Rouge as completely as it now is below the latter point. In this 
conduit, the water supplied by its tributaries is to flow under the 
conditions that it shall always have the norm.il charge of sediment 
due to the vclncity. and that it shall neither erode the channel Dor 
make any deposits therein. No sediment being derived from action 
on the bed. the supply must come enlireiy from the tributaries. 

The tributaries diiler widely in their turbidity. The Missouri is 
the Largest silt contributor, fumishingmuch more than all the others 
together. After it, but still classed as muddy, come the small 
streams on the cast side above Memphis, the Arkansas and the 
Red. The Ohio, St. Francis, White, and Yazoo arc comparatively 
clear. Tf our regularized channel be adapted in si/.e to carry Ohio 
^%'atc^ without scour or till, deposits must result when the Missouri 
predominates. If the channel be such that Missouri water can be 
carried without loss or g-iin of sediment, scour and caving must be 
expected when the supply is mainly from the Ohio. If a mean be 
taken, the scour and fdl will altcniately occur, which is sinipty a 
relapse into the pi-eseiit difhculties. No natural ailjustmcnt by 
mJiciure is po&sible, since the streams tumed have drainage areas 
lying in wi<lely difTerent latitudes, and it is rarely that their rises or 
floods are co- incident. 

Suppo.sc, again, that the corrected channel just below Cairo is 
filled to a certain level with just the right mixture of Ohio and Mb- 
souri water, having the normal charge of sediment due to its 
velocity, and carrying it without loss or gain. A slight rise comes 
out of the Ohio. Bringing an insufJicicnl supply of sediment, it re- 
duces the degree of saturation in the trunk stream. In order that 
scour and caving may not begin, this addition of water must be 
accompanied by a decrease of velocity and a rise of surface. If 
the rise, on the other hand, comes from the Missouri, the case is 
reversed, and, in order to prevent deposits and shoals, the velocity 
must l>e increased without a corresponding rise in surface. To 
realize dther set of conditions reqmres an inverse ratio between 



velochy and slope, which is a blow at (he fundamental law uf the 
universe, that of graviution. These contradictory retjuirements 
are repeated all along the river's course. The Forked Deer, Obion, 
and Wolf Rivers must produce an effect on the main stream directly 
the reverse of the St. Francis; the Arkansas, of the White : and the 
Yaioo, of the Red. The \'elacity of (he river must conform lo the 
supply of sediment, or the hypothesis will be violated. The supply 
of sediment is fortuitous: hence chance must take the place of 
hydraulic l.iws in controlling the flow of the water. 

There never has been » day in (lie known history of the river 
when caving was not in progress, The amount of setlimcnl requi- 
site to produce nonnal saturation and prevent caving must 
therefore be greater than the river has ever before carried. The 
demand is, that the river be made muddier, and kept so. How as 
to supply ? Of the present contributions, a considerable part is to 
be cut off by the cessation of caving and scour, which are promised 
as results of the improvement. The tributaries remain ; but of 
these, (he only one worth consitlcring, the Missouri, is already under 
improvement. The result of that improvement, if successful, will 
be a fixation of ii» bed. and a targe reduction of its output of sedi- 
ment. The maintenance of even the present supply of sediment in 
the trunk stream involves the degradation of the tributary. If the 
Mississippi is to be improved on such principles, the regulation of 
the Missouri must be stopped at once. 

We see, that, while the demand for sediment is increased, ihe 
supply is largely reduced. A scheme of improvement, the vital 
feature of which is the production and maintenance of increased 
muddiness, promises as its results clianges which must largely re- 
duce the muddiness. Surely this is necromancy on a large scale. 

The saturation hypothesis, whether true or false, .iiid following it 
the anti-revetment theory and plan of improvement based thereon, 
must be entirely rejected so far as the Mississippi River is con- 
cerned : because the conditions under which it is claimed to act 
cannot be produced or maintained ; because uniformity of velocity 
in any cross-section, or from one section to another, is impossible, 
cither in natural or regulated channel ; because the volume of water 
which controls the velocity, .ind the supply of sediment, the two 
factors which determine the saturation, are now practically inde- 
pendent, and in a regulated channel become absolutely so, thus 
making the combination of the two to produce n0rm.1I saturation 
a matter of chance and not of law ; finally and principally, because 
(he hypothesis contradicts and defeats ilsclf in lh.it it requires an 
increased supply of sediment to produce results which, if realized, 
must make this supply a constantly decreasing quantity. 

If the caving of banks is to be slopped, it must be done by means 
outside of the con traction -works, since the latter cannot produce 
(he slightest diminution of caving. Tliat they will greally increase 
it, may be strongly argued both from theory and experience; but 
such is beyond thepresenl purpose. Smith S. LbacH, 



MENTAL SCIENCE. 

A Second LaurB Bridgmui. 

The recently issued re[iort of the Perkins Institution for the 
Blind, where Laura Bridgman has spent fifty years of her life, adds 
another most interesting and promising record to the accounts of 
persons afHicted with this double infirmity. The number of per- 
sons deprived of both sight and hearing is larger than is commonly 
supposed, and gives no sanction to the common belief that the toss 
of one sense insures an unusually strong development of the others. 
From a psychological point of view, the value of such cases depends, 
first and cliicfly, on the age at which the. senses were lost, those 
cases being the most suggestive and valuable in which (he loss is 
earliest; secondly, upon the degree of blindness and deafness, as 
well as the rapidity with which these senses lose their function, the 
most instructive inferences being deducible from cases In which the 
loss is total ; and, thirdly, from the completeness .ind .accuracy of 
the record of the person's capabilities and achievements at the vari- 
ous periods of life, and especially during early childhood. In all 
these respects the case of Laura Bridgman is a most phenomenal 
one. Her life-history is to the i>sychologist most fruitful of hints 
and suggestions, throwing dear light upon questions otherwise 
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difficult of approach. It is an experiment of nature, and as right- 
fully gets the eager eyes of the psychological student turned 
towards it, as the transit of Venus attracts the gaze of every as- 
tronomer's telescope. The majority of cases of deafness combined 
with blindness, however, do not belong to this category. In many 
instances enough remains of hearing or sight, or both, to allow 
these to enter as a factor in the mental development of the individ- 
ual, and to that extent to vitiate the exclusive inference as to the 
rSles that these senses play in the psychic life. Often, too, though 
sight and hearing are practically totally lost, the loss occurred at a 
period of life when the mind has begun to profit by the experience 
which these senses collect, and can for many years feed upon the 
material thus brought together. This independence of the intel- 
lectual centres from their food-supply of sensations after a certain 
^e — the fifth to the seventh year for sight — has been proved by 
actual observation. The report above referred to mentions that 
there are between thirty and thirty-five blind deaf-mutes in Sweden, 
where a benevolent lady has organized a school for such defections, 
and not less than forty such in this country. Eight of these are 
mentioned by name ; but in only two of these cases is the age men- 
tioned at which the loss of the senses occurred, — the one at eleven 
years, the other at seven, but with enough sight remaining to 
distinguish color, — and in both these, as well as in a third case, 
hearing was not lost until the power of speech had been perma- 
nently acquired. But of all these cases, hardly excepting that of 
Laura Bridgman, that of Helen Keller deserves the most minute 
and careful study. A risumioX the facts concerning hercondition, 
collected by Mr. Anagnos, the director of the Perkins Institute, 
cannot fail to be of interest. 

Helen is the daughter of cultured and well-to-do parents, and 
was bom in Alabama on June 27, 1880. When about ninteen 
months old, she was attacked violently with congestion of the 
stomach ; and to the effects of ^his disease are referred her total 
loss of sight and hearing. Previously she is said to have been of 
perfect health, and unusually bright and active. She had learned 
to walk, and was fast learning to talk. The loss of her senses thus 
took place about seven months earlier than in the case of Laura 
Bridgman, though Helen seems to have been as much if not more 
developed at nineteen months than was the latter at twenty-six 
months. In both cases a slow recovery was made, and a painful 
inflammation of the eyes set in. It is recorded of Helen that she 
" soon ceased to talk, because she had ceased to hear any sound." 

As her strength returned, she gave ample evidence of the sound- 
ness of her mental faculties. She learned to distinguish the differ- 
ent members of her family and her friends by feeling their features, 
and took an especial interest in the affairs of the household. The 
little hands were constantly busy in feeling objects and detecting 
the movements of those about her. She began to imitate these 
motions, and thus learned to express her wants and meaning by 
signs, to a remarkable degree. Just before completing her seventh 
year, a skilful teacher from the Perkins Institute — Miss Sullivan — 
was engaged for her. At this age Helen is described as a "bright, 
active, well-grown girl," "quick and graceful in her movements, 
having fortunately not acquired any of those nervous habits so 
common among the blind. She has a merry laugh, and is fond 
of romping with otherchildren. Indeed, she is never sad, but has 
the gayety which belongs to her age and temperament. When 
alone she is restless, and always flits from place to place as if 
searching for some thing or some body." Her sense of touch is 
developed to an unusual degree, and enables her to recognize her 
associates upon the slightest contact. Her sense of smell is very 
acute, enabling her to separate her own clothes from those of 
others ; and her sense of taste is equally sound. In this respect she 
has an advantage over Laura Bridgman, in whom both these senses 
were reduced almost to extinction. She speedily learned to be neat 
and orderly about her person, and correct in her deportment. The 
first lesson is an interesting epoch. A doll had been sent Helen 
from Boston ; and when she had made a satisfactory exploration 
of it. and was sitting quietly holding it. Miss Sullivan took Helen's 
hand and passed it over the doll ; she then made the letters d-o-l-I 
in the finger-alphabet while Helen held her hand. " I began to 
make the tetters a second time. She immediately dropped the doll, 
and followed the motions of my fingers with one hand, while she 



repeated the letters with the other. She next tried to spell the worrf 
without assistance, though rather awkwardly. She did not give the 
double /, and so I spelled the word once more, laying stress on the 
repeated letter. She then spelled ' doll ' correctly. This process 
was repeated with other words, and Helen soon learned six words, 
— 'doll,' 'hat,' 'mug,' 'pin,' 'cup,' 'ball.' When given one of 
these objects, she would spell its name, but it was more than a 
week before she understood that all things were thus identified." 
In a surprisingly short time Helen completely mastered the notion 
that objects had names, and that the finger-alphabet opened up to- 
her a rich avenue of knowledge. Every thing had to be named, 
and she seemed to remember difficult combinations of letters, 
such as 'heliotrope' and 'chrysanthemum,' quite as readily and 
securely as shorter words. In less than two months she leamcti 
three hundred words, and in about four months she had acquirect 
six hundred and twenty-five words, — a truly remarkable achieve- 
ment. She still used her gesture-signs ; but, as her knowledge of 
words increased, the former fell into disuse. Next verbs were 
taught her, beginning with such as Helen herself could act, as ' sit.' 
' stand,' ' shut,' ' open,' etc. Prepositions were similarly mastered. 
Helen was placed in the wardrobe, and the sentence spelled out ta 
her. ' Box is on table,' ' Mildred is in crib.' are sentences which 
she constructed after little more than a month's instruction. Ad- 
jectives were skilfully introduced by an object-lesson upon a large, 
soft worsted ball and a bullet, Helen felt the difference in size at 
once. " Taking the bullet, she made her habitual sign for * small ; * 
that is, by pinching a little bit of the skin of one hand. Then she 
took the other ball, and made her sign for ' large' by spreading 
both hands over it. I substituted the adjectives 'large' and 
'small' for these signs. Then her attention was called to the 
hardness of the one ball, and the softness of the other ; and so she 
learned ' soft ' and ' hard.' A few minutes afterwards she felt of 
her little sister's head, and said to her mother, 'Mildred's head is 
small and hard.'" Even so arbitrary elements of language as the 
auxiliary ' will ' and the conjunction ' and ' were learned before twO' 
months of instruction had passed, and on May i she formed the 
sentence, " Give Helen key, and Helen will open door." 

From this the step to reading the raised type of the blind was an 
easy one. " Incredible as it may seem, she learned all the letters, 
both capital and small, in one day. Next I turned to the first page 
of the ' Primer,' and made her touch the word 'cat,' spelling it on 
my fingers at the same time. Instantly she caught the idea, and 
asked me to find ' dog,' and many other words. Indeed, she was 
much displeased because I could not find her name in the book." 
She soon added writing to her accomplishments, and carefully 
formed the letters upon the grooved boards used by the blind. Od 
the 1 2th of July she wrote her first letter, beginning thus : " Helen 
will write mother letter papa did give helen medicine mildred wilf 
sit in swing mildred will kiss helen teacher did give helen 
peach," etc. This well justifies the statement that she acquired more 
in four months than did Laura Bridgman in two years. Letter* 
writing is quite a passion with her, and, as she is also able to write 
by the Braille system, she has the pleasure of being able to read 
what she has written. Her progress in arithmetic is equally remark- 
able, going through such exercises as " fifteen threes make forty- 
five," etc. As examples of her powers of inference, the following 
will do service : she asked her teacher, " What is Helen made of ? "■ 
and was answered, " Flesh and blood and bone." When asked 
what her dog was made of, she answered, after a moment's pause, 
" Flesh and bone and blood." When asked the same question about 
her doll, she was puzzled, but at last answered slowly. " Straw.'" 
That some of her inferences are not equally happy, tire following 
illustrates : " on being told that she was white, and that one of the 
servants was black, she concluded that all who occupied a similar 
menial ^sition were of the same hue ; and whenever I asked her 
the color of a servant, she would say, ' Black.' When asked the 
color of some one whose occupation she did not know, she seemed. 
bewildered, and finally said, ' Blue.' " Her memory is remarkably 
retentive, and her powers of imitation unusually developed. One 
of her favorite occupations is to dress herself up, — a performance 
which she accomplishes not always with success according to our 
ideas. Her progress continues, and each letter is a mariced tm- 
provementupon its predecessors. A letter to Mr. Anagnos contains 
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the following sentencrs : " My doll nancy is sleeping. She is sick. 
mildrcd is well uncle frank has gone hunting deer, we will have 
venison for breakfast when he comes home, I did ride in wheel* 
barrow .ind le.icher did pvish it," and so on. Enough has been 
snld lo indicate the remarkable powers of ihis unforlunalc child, 
and to give basis for the belief, that if her training i» continued in 
a wise direction, and with a proper appreci.ition of the value of de- 
tailed and accurate investigation, the world will be able to read in 
the life of Helen Keller a most momentous psychological lesson. 



EXPLOR.^TION AXtJ TRAVEL. 
Tibet and Nepaul. 

A SUPPLEMENT lo ihc ' Indian Survey Report for 1885-86' has 
just been issued. It contains the description of a native surveyor. 
M — H, through eastern Nepaul and southern Tibet, of which the 
London Tt'mts gives the following extract : — 

" The explorer crossed the Scpaul boundary near Dagrnarathana, 
in Bhagalpur, and, after making cusiotnar)' presents, obtained a 
passport authorizing his further progress, which l.ty northward over 
the Mahabliara range, one of the spurs of the great Himalayan 
Mountains. At various points along the route his passport w.^s 
examined, his goods searched, and a tax exacted from him. and in 
some cases he had, in Addition, to propitiate ihe local authorities 
with presents. On July 24, 1885, the explorer p.\ssed a great tem- 
ple, called Halsia Mahadeo, stiualed on a mountain -spur, and de- 
puted his travelling-companion to visit a,nd examine the temple, 
which is held in veneration in the neighborhood, and has been en- 
dowed with a large free grant of land. At Asaliakhark, a fort 
held by four hundred Nepaiilese soldiers under a captain, whose 
duty it is to examine all passes brought by travellers from the south. 
and, after full inquiry, to grant fresh ones to those proceeding 
farther north, the explorer was subjected to much interrogation, as 
his pass was only available for Nep.tul. As it was known that he 
intended penetrating northwards into Tibet, he was closely searched, 
interrogated, and directed to return by the way he came, the soldiers 
being ordered lo keep him under surveillance for such lime as he 
rennained there. After being detained for six days, the explorer 
was able, by making suitable presents, lo obtain pcrinisston to pro- 
ceed, having persuaded the official thai he .-ind his party were in- 
habitants of Jumla. and that they were anxious lo return ihilher by 
Dingri, Jonkhajong, and Kagbeni, as being the most expeditious 
route. Their further march lay pretty close to the Dudhkosi River, 
and at Juhang Tibetan inhaliitanls were met for the first time. 
Khumbujong. a little west of Mount Everest, is the residence of 
the governor of the tvhumbu district. The official is a Tilictan, 
and has held the prist for ihe last thirty years : he receives no pay 
from the Nepaul Government, but is allowed fifteen per cent of the 
net revenue nf the district, anil pays an annual nllicial visit to 
Khatmandu. For a time the governor absolutely refused the p,irty 
permis&ion to proceed northwards by a route which he alleged had 
never till then I>ecn traversed by any Ilindostance or Goorkha. 
The explorer had therefore to make a lenjilhened stay at this place, 
during which he endeavored to ingraiiaie himself with the inhabit- 
ants by treating their sick. One of the commonest diseases in the 
locality was goitre, and, as he succeeded in curing the governor's 
daughter-in-law of this, he was naturally taken into Favor, and 
secured the sympathies of her husband, Sunnam Durje. This last- 
named individual was about starting on a Irnding expedition to the 
north, and by the exercise of suf5cicnt tact was prevailed upon to 
take the explorer's party in his train. The man eventually gained 
his father's tacit consent to Ihe arrangement.and. after a six- weeks' 
enforced inactivity, ihe explorer again started on his way. On Sept. 
23. near Pangji. the famous deity Takdeo ('horse-god ■). a black 
rock, in shape like a huge horse, was passed. Out of deference to 
Takdeo, which is considered very sacre<l by the Tibetans, no |K>nies 
are allowed on the routeover the pass. The Pangula I'ass over the 
Himalayas, he says, is decidedly ihe htghesl and most formidable 
e%'cr crossed by him : he estimates the height at over twenty thou- 
sand feet, but, owing to an unfortunate accident to his boiUng- 
poini thermomcicr, he was unable 10 estimate it more accurately. 
The ridge forms the boundary between Tibet and Nepaul. At 
Keprak, the tirsl frontier village, the Tibetan official refused the 




pany permission to go on. saying any such concession would cost 
him his life : but with the influence of their friend, Sunnam Durje, 
and by the exercise of a litile diplomacy, a guide was eventually 
ohlaincd to Dingri. across the great grassy plain called the Dingri 
Maidan, 

" The town of Dingri, which has an elevation of 13.860 feet, con- 
sists ol .ibout two hundred and fifty houses, and the inhabitants are 
chicfiy Tifjcians, though there are five houses belonging to Goor- 
khas, and three or four to Chinamen, who have established them- 
selves at this place for trading purposes. The houses are all stone- 
built, a tenacious whitish ciay being used in place of mortar, and 
with flat roofs. The country round is well cultiv.iled, but barley 
and peas are the only produce. The inhabitants all appear well-to- 
do. On Uie hill which rises immediately from the north of the town 
to a height of about three hundred feet, stands the stone-built fort 
occupied hy the Dalbung and forty Chinese officers, who are in 
command of about five hundred Tibetan soldiers. The Daibungis 
relieved once in three years, and during his tenure of office is al- 
lowed to trade within the limits of his province. There are said lo 
be only three Daibungs, in all, under the Lhasa Government : of 
lliese. one resides in Lhasa, another in the Xam-Cho district, and 
the third at Dingri. The authority of the las! mentioned extends 
from Shakia to the westernmost limits of Tibet, and he exercises 
both military and civil jurisdiction, short of capital punishment, 
within his territory. The trade in which the Daibung engages, so 
far as lea and salt are concerned, canrtot be characterized as tree. 
Each house in his jurisdiction is compelled to take one brick yearly 
from the Daibung at a high rate, and he rcalixes a targe annual 
revenue frum it. In addition to these two articles, he deals in 
blankets on the same fooling as private traders. No gold is to be 
seen at Dingri : it is much sought after, and many inquiries were 
made of the explorer as to whether he had any gold, pearls, or coral 
lo dispose of. 

" The soldiers occupying the Dingri fort are armed with a sword. 
matchlock, and bow and arrows. The swon) is the usual short, 
straight weapon, in wooden scabbard, met with all over Tibet : the 
matchlocks are sent from Lhasa ; and the bows are made of bam- 
boo which is brought from Nepaul. The soldiers manufacture 
their own |iowder un the spot. Lead is imported from Nepaul and 
Darjeeling : but. as bullet-moulds are unknown, they pour out the 
molten lead into a long, hollow scoop in the ground, and then clip 
it into convenient -sized pieces, which are hammered to suit the 
horcs of the guns. The soldiers receive a small yearly pay (about 
j^Ja to £,z los.), and are allowed la engage in agriculture, trade, elc. 
They are drilled by their Chinese officers every week or so. some- 
times on foot, at other limes mounted on ponies, which they main- 
tain for themselves, and there are pcritnlic inspcciions by the 
Daibung. At these inspections the soldiers always appear mounted, 
in uniform, and have to go through large t-pract ice. For ihc latter 
a disk of leather, one fool in diameter, painted white, is suspended 
to a rope stretched across two poles. Each soldier in turn then 
rides full gallop across ihe field .it aboul fifteen feet from the target, 
and tires as he gues past. Should he hit the mark, the oflicer in 
attendance with the Daibung scores a point. When all the soldiers 
have gone past in one direction, they return, firing in the same way 
as they go past the target, to their original position. They next gO 
through the same course, using their bows and arrows instead of 
matchlocks. The Daibung then examines the notes of each officer, 
and for evcr>' point scored presenu him with a khatag or kerchief. 
The explorer was not much impressed with the marksmanship he 
saw. 

" As Dingri is situated on the high road from Liiasa westwards, 
it is the constant resort of traders, for whose convenience a serai 
capable of accommodating two hundred men has been built. The 
bulk of the goods is carried On mules, chiefly because they travel 
so much faster th.-in either ySks or asses. 

" Throughout the counlrj' from Bhagalpur to Dingri the chief ar- 
ticles carried northwards are tobacco-leaf, collon-cloth. hroad-doth, 
iron, brass, and copper vessels, corals, and rupees, which arc used for 
making jewelry; and for these the men of Khumbu go annually in 
panics to India, some even as far as Calcutta, taking with them 
musk-pods, y^k-lails. antelo|}e-homs, blankets, and stuffed munal 
and argus pheasants. From Dingri are exported into Nepaul 
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Tibetan blankets, musk-pods, goats, ponies, clarified butter, and 
yik-tails. The chief grain grown is maize or Indian-corn. The 
domestic animals comprise buffaloes, ydks, zobus (cross-breed 
between yik and cow), goats, and sheep of the long-homed species, 
largely used in Tibet for transport purposes. The yak and female 
zobu afford a plentiful supply of milk. Among the wild fauna are 
musk deer and Tibetan antdopes, while flocks of wild pigeons and 
ravens and pheasants are common. 

" The iDaibung was away when the explorer reached Dingri, and 
did not return till Oct. 2i. Great trouble was experienced in get- 
ting him to accord permission for the party to proceed westwards. 
The Daibung declared that this route was absolutely closed to all 
but officials; but in consideration of the explorer's companion, who 
was a man of influence in these parts, and in consideration of his 
promise to be answerable for their good behavior, the required per- 
mission was granted, but with a proviso that from village to village 
a guide should escort the party and send back regular reports of 
the progress made. 

" The general direction of the explorer's route then trended to 
the west, past the Palgucho Lake, about nine miles by four in ex- 
tent, the waters of which are clear and sweet to the taste, though 
it has no outlet. The Tibetan fort of Jonkhajong, the farthest 
point to the north-west reached, is a substantial stronghold, about 
four hundred paces square, protected by a mud and stone wall. 
Two officials, called Jongpons (Tib. = 'governor of a district ') re- 
side here, and exercise civil and judicial authority short of capital pun- 
ishment. The surrounding country appeared welt cultivated, and the 
inhabitants were reaping their harvest at the time. The Jongpons 
gave permission for the party to travel to Nubri in accordance with 
the terms of the passport, but, as the route was reported to be 
closed by heavy falls of snow, it was only by more presents that a 
pass allowing M — H to proceed as far as Kirong was obtained. 
Beyond Kirong the route nears the river, and for about one hun- 
dred paces is carried over a gallery about six feet wide, run along 
the perpendicular face of the rock at a height of from fifteen to 
twenty feet above the water's edge. The gallery rests on thick 
iron bolts driven into the rock at intervals, over which planking is 
loosely laid : the outer edge is fenced by a rudely made rope passed 
round wooden posts flxed to the bolts. At Naiakot the route turned 
westwards, and, crossing the watershed of the Tirsuli River, de- 
scended into the valley of the Buri Gunduk, one of the chief rivers 
of Nepaul, which M — H ascended as far as Nubri. along a route 
nearly parallel with the line of his southward journey. Thence he 
retraced his steps along the Buri Gunduk to Arughat, a Nepaulese 
village, where the party were detained three days pending the result 
of inquiries as to whence they had come and for what purpose. 
The explorer professed to have gone all the way to Nubri in search 
of one of his dependants, who, he alleged, had run away from 
M — H's home in Jumla with a large sum of money some time 
before, but whom he had not succeeded in finding. He said that, 
having failed in his object, he was anxious to return home vid Tir- 
beni, where he intended going through the customar)' religious 
observances. He was then allowed to proceed, but warned, that, 
owing to the disturbed state of the country consequent on the recent 
insurrection in Khatmandu, he was liable to detention in several 
places. His further route to Tirbenighat, on the British frontier, 
lay in a south-westerly direction." 



ELECTRICAL SCIENCE. 



Alternating Current Electro-Motort.' 

The alternating system of electrical distribution possesses many 
advantages for distributing electrical energy over extended areas ; 
it has, however, certain disadvantages, among others that of not at 
present allowing the use of electric motors for the distribution of 
power. 

In any central station supplying electric lights the full capacity 
of the plant is utilized but a short time during the twenty-four 
hours, and, taking the whole day, we will And that we have sold 
an amount of energy equal to a half or a third — perhaps even less 

' Abttract of a paper read before the American Iiutituta of Electrical Engineen, by 
Dr. Louii Duncan, Jolini Hopkiu University. 



— of the amount we could supply supposing we worked always at 
full capacity. 

If we draw a cun-e representing the energy used at different 
hours of the day for lighting, it will be something like O D E H F 
G X'x(\ Fig. I. The total amount we could have sold \%A0 X B. 
If we can use motors on the circuit, we can sell an additional 
amount of power such that the power used for lighting and by the 
motors never exceeds the maximum capacity of the station. For 
instance, if the motors work until 6 p.m., we can use for them a 
horse-power equal to H I, and the total energy we can sell for the 
motors \s H T K L. The solid part of our diagram is all of the 
energy that a purely alternating system can expect to utilize : a 
continuous current system, by employing storage-batteries, could 
fill the whole of the area A X B. 

In the alternating system the current and electro-motive force 
may be represented by the curves I and 11, Fig. 2, the maximum 




value of the current lagging behind the maximum of the electro- 
motive force. In the main circuit a high electro-motive force of 
constant maximum value is used, and this is reduced at points of 
consumption to the low potential necessary for safety, and for use 
with incandescent lamps, by ' transformers ; ' that is, by ' induction- 
coils ' working backward. The value of the system lies in this : by 
using high potentials in the main or primary circuit, we can trans- 
mit a great deal of energy with comparatively little current, and 
therefore with little loss in the lines. This enables us to use 
small conductors, and avoid the large investment in copper neces- 
sary in distributing enei^ by the direct system. 

If we can use motors in this system, we can almost double our 
receipts with comparatively little increase in our expenses. The 
plant remains the same ; the salaries, interest on investment, and 
depreciation, are only slightly increased ; our main additional ex- 
pense is for the fuel. 

The forms of motors that can be run by alternating currents are 
(i) an ordinary series-wound motor; (2) a motor built like an alter- 
nating current dynamo, the field-magnets being excited by the 
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alternating current, which is first commutated so that its direction 
is always the same ; (3) the same arrangement as the last, except 
that the field-m^nets are excited by a continuous current from 
some external source ; (4) the form proposed by Prof. E. Thomson, 
in which the armature currents are not supplied from any external 
source, but are induced in them by the alternations of the field- 
current. 

Of these forms, (3) appears the most promising. Its advantages 
are, that when it is once started it will perfectly govern itself, re- 
volving at such a speed that its own reversals of electro-motive force 
occur with the same rapidity as those of the dynamo driving it ; it 
is cheap to construct, and durable ; and it should be efficient, and give 
a greater output than corresponding machines of the other types. 
Its disadvantages are, that it must be first driven to its proper 
number of revolutions before the alternating currents will run it ; 
there must be some external source of continuous current to excite 
the field-magnets ; and if a load possessing any considerable inertia, 
be suddenly applied, the motor will stop. 

It is proposed to avoid these difficulties in the following way:' 
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with ihc main clrcuils there should be run an auxiliary coiuinuous 
current circuit from the i:enlral stalion. of a capacity of, say. ten 
per cent of ilie power lo be su|)pli<!(]. This cunlinuous ciirreni 
would have two uses : in die tirst place, it would excite the field- 
majjuets : and, in the second, it would start the motor. This List 
cauld be acconiplishc<I by having a commutator on the motor-shah 
that would rci'eric the current through the armature every time an 
armature coil passed a pole. Now. by a simple switch, we could 
first turn on the continuous current, which would start the motor, 
and then, when the armature h-td reached its proper number of 
TL- vol lit ions, we could turn the handle a little further, and m.ikc the 
allernaiing circuit through the armature, .it the same time breaking 
tite continuous circuit. 

To prevent the stopping of the motor on the sudden application 
of a load, there should be bome form of friction-pulley on the shaft 
that would turn just before the motor had passed its maximunn 
possible work. 

The easiest way to decide which of the possible fonns of motor 
is best, is to experiment on thcin ad. It is not necessary to experi- 
ment on a number of motors o( each fonn; liut if we iiidke suitable 
observations, and know how to draw deductions from our results, 
we can tell very closelv. from experiments on one motor, what are 
thecApabiltiie; of the type. 

CiAS-ENGISES AND WlKD-MlLLS FOR ELECTRIC LIGHTING. — 
Up to the present there have been few private houses supplied with 
electric lights. The central stations have been placed in the more 
crowded business portions of the (owns, and lights have not been 
distributed at great distances from them. There arc other reason.<i 
why incanduscent lighu l»ave not been more rapidly introduced ; 
thi: general public has not had su^lcicntly brought liefurc it the ad- 
vantages of electric lighting over gas from an artistic and hygienic 
point of view ; it has been considered mainly from the standpoint 
of cost n% compared with g.is. In many cities gas is supplied over 
extended areas, embraciiiig sometimesthe suburbs for niilesarourd. 
For the mure wealthy suburban inhabitants it would be easy to 
light their houses by electricity, using a gas-engine Eor power, and 
cmpluying a sinrage-lialtcryin connection with the dynamo. Some 
figures obtained at the late electrical exhibition in New York will be 
of interest. We tind. if we consider a five-fooi gas-burner as giv- 
ing a light ol [6-candle power, that 130 feet of g.is supplied lo a 
g.is-engine will give .is m.iny incandescent lamps, these being fed 
'directly from the dyn.imo, as would i jo feet of gas burned directly. 
If we use a storage-battery, and allow it 70 per cent efficiency, we 
ha^'e 30 incandescent lamps using 1 86 feet of gas, to 150 feet for 
the gas-burners. To the expense of the electric light, moreover, 
we must add the interest on the plant, depreciation, breakage of 
lamps, etc. These items will perhaps double the expense of the 
electric light. The cost could, however, be reduced if two or three 
people living close together would use the same plant : it could be 
Still further reduced if cheap fuel-gas could be supplied for the 
engine. As far as cost goes. (hen. the electric lights supplied in 
this way would be more expensive than gas; but for people of 
means, the greater beauty of the light, and its heahhTulness, to- 
gether with the many smaller oftices the cleriricity could be m,ide 
to perform, would repay the increase in cost. Where there is no 
gas. it has been proposed to use wind-mills. Mr, A. K. Wotfl 
states that a properly constructed wind-miil will govern itself for 
all velocities of wind exceeding six miles per hour ; further, that on 
the average, tor at least eight hours out of twenty-four, the wind 
exceeds this velocity. "Total calms in excess of two days* dura- 
tion arc practically unknown in the United Stales," If these 
figures are correct, it is evident that we can use wind-mills in con- 
nection with storage-batteries for supplying light to country houses. 
It should be borne in mind, however, that isolated plants of (his 
kind must have a capacity very much greater than the mean power 
require<l : and in (his case, where we may have calms of two or per- 
haps three days' duration, the cap,tcity must be suflicient to last 
over this time. Counting the interest and depreciation, and the 
breakage of lamps, it will probably be found that the cost will be 
greater than that of oil : but there is no comparison as regards 
convenience and beauty, and it is probable (hat the wind-mill will 
be used as a source of jiower for lighting the houses of rich country 
people. 



ETHNOLOGY. 

ChriBtmaa Customs in Newfoundland. 

The Rev. Moses H.in'cy of St. John, Newfoundland, descrlhes 
in the Afontrna! Gazette an interesting Christmas custom obsen'ed 
in Newfoundland. Formerly, he says, at this season. ' mummiog' 
was carried on to a large extent ; but the practice at last became 
an intolcrabtc nuisance in the streets, and was put down by law. 
Firing salutes on Christmas Day, once a general custom, has also 
been prohibited, lo the greater comfort of every one. A curious 
custom prevailed hereon St. Stephen's Day (Dec. 26). It was called 
■ The Burying of the Wren.' Bands of boys and youths, with some 
rude musical instruments, went about the streets onlhat day carr)'- 
ing a green bough, to which were fastened ornaments of colored 
paper and cither a dead bird or the figure ai one. They called 
at the doors as they made their rounds, and sang a rude doggerel, 
of which Ihe following was the burden : — 

" The wren, llic wren, 
The king of all hirdi, 
On St. .Sie)i]ien's Day 
W«i cnu|;ht in the furie. 
Though He \% Uitle, 
Hi* honor 1* grcni. 
So ri« up, kind lady. 
And give una treat. 
Up irilh the keUle 
And down with the pun, — 
A penny or ' tuppence ' 
To bury ilie 'wraui.'" 

The coniribulions thus levied by the youtigsters were spent in the 
purchase o£ cake.s and sweetmeats. 

The custom is now almost extinct, but some faint and forlorn 
attempts are still made by a few boys to keep ii up, and in a few 
years it will prDl>ably pass into oblivion. It \% curious to hnd that 
a similar ceremony was once practised in the Isle of Man. In 
Waldron's works, published in i7ti, in drscribing the Isle of Man, 
the author says. " Here, on the 34lh of December, towards evening. 
all the servants have a holiday. They go not to bed all night, hut 
ramble about till the bells ring in all the churches, which is at 
twelve o'clock. 1'r.n.ycrs being over, they go to hunt the wren, and. 
having found one of these [xior birds, they kill her and lay heron a 
bier with the utmost solemnity, bringing her to the parish church, 
and burying her with a whimsical kind of solemnity, singing dirges 
over her in the monks* language, which they call her knell, after 
which Christmas begins." It is evidently the same ceremony, in 
an altered form, that is practised here. What is its origin, how il 
came ht-re. or whether it is kept up elsewhere on this side of the 
Atlantic, is not known. 



BOOK-REVIEWS. 
Hanard Rtmim'scences. By Andrew P. PEAOtjnv. Boston. 
Ticknor. 12". ^1.25. 

This work, by the venerable professor of Christian morals at 
Harvard College, will be of much interest to graduates of the col- 
lege, both younger and older, and by no means devoid of interest to 
the general reader. The author's reminiscences relate to the time 
when he was undci^aduate. theological student, and tutor, but do 
not cover the period of his professorship, which he has now held for 
so many years. The state of things at Harvard in those olden 
tiTiies was so different from Ihc present, that we can hardly repress 
a smile as we read of it. Thus, Dr. l^eahody tells us that a stu- 
dent's room was usually destitute of all the means of comfort, and 
even of the tokens of civitieation ; that carpets were almost un- 
known, .md friction matches entirely so ; and that the entire furni- 
ture of the room, except the feather-bed. would not have sold for 
more than ten doll-irs. The relations between professors and stu- 
dents is described as one of mutual hostility ; the students, in par- 
ticular, considering the faculty as iheir natural enemies. As regards 
study. Di. Peabody thinks that the hc.it scholars did more work, and 
the poorer ones less, than they do now. The administration of the 
college affairs is described as loose and unbusinesslike until the 
elevation ol Josiah Quincy to the presidency, when a thorough re- 
form was carried out under that distinguished leader, whose pre- 
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vious experience as member of Congress and mayor of Boston had 
eminently fitted him for the work. Dr. Peabody gives many inter- 
esting accounts of the modes of teaching and lecturing pursued by 
the professors of whom he speaks, some of which are full of sug- 
gestiveness even now. He gives his personal recollections of nearly 
seventy men who held offices in the college, with excellent sketches 
of character and interesting anecdotes ; and, though some of those 
of whom he speaks were hardly known outside the college, not a 
few had a national reputation. It is hardly necessary to add that 
the venerable author writes, as always, clearly and with hearty 
merest in his subject. 

The National Sin of Literary Piracy. By Henrv Van Dyke. 
New York, Scribner. 16''. j cents. 

This pamphlet is a vigorous protest against the absence in this 
country of an international copyright law, and against the unwill- 
ingness of our people up to this time to enact such a law. There 
is nothing in the author's argument that is specially new ; but the 
moral principles involved in the subject have seldom been exhibited 
with greater force and clearness than they are here. Mr. Van 
Dyke's essay was originally a sermon, and the mere fact that a 
sermon on the subject could be preached to a popular audience is 
proof that public interest in the question is already awakened. The 
author treats the subject from a moral standpoint, maintaining that 
we have no more right to take a foreign author's work without pay- 
ing him for it than we have to take any other man's work, literary 
or otherwise, in the same way. He treats as irrelevant the argu- 
ment, sometimes adduced by the opponents of international copy- 
right, that the American people want cheap literature. "The 
question is," he remarks, " how do they propose to gratify that 
desire, fairly or feloniously? Myneighbor's passionate love of light 
has nothing to do with his right to carry off my candles. The 
first point to be determined is one of righteousness." He holds, 
however, that the republication of foreign works is not only wrong, 
but injurious to our own people, both by hindering the growth of 
our national literature, and by helping to weaken the national con- 
science. The book will be found interesting by all who are inter- 
ested in the subject, and, if read by the right persons, can hardly 
fail to have some effect on public opinion. 

Chemistry, Inorganic and Organic. By CHARLES LoUDON 
Bloxam. 6th ed. Philadelphia, Blakiston. 8°. $4.50. 

The appearance of the sixth edition of Professor Bloxam 's well- 
known work follows closely upon the announcement of the death 
of the author. The general character of the work, its elaborate 
display of experiment, and practical intent, are the same as in pre- 
vious editions ; but much of the text has been re-written, and the 
whole revised and passed through the press under the author's own 
supervision. Much new matter has been incorporated (some of 
date even so late as the recent isolation of fluorine), and the part 
which deals with organic chemistry has been recast with a view to 
bringing theoretical relations more clearly to light. The technt^og- 
ical applications of organic chemistry receive considerable atten- 
tion, and the subject of explosives. In the previous editions, the 
work has been a favorite, particularly with practical men and stu- 
dents of applied chemistry. The present edition is an improve- 
ment upon its predecessors, and a fitting memorial of its lamented 
author. 

Benjamin Franklin as a Man of Letters, By JOHN BaCH Mc- 
Master. Boston, Houghton, Mifflin, & Co. \fi°. ti.25. 

Franklin's name has always stood side by side with that of 
Washington ; and there are no other Americans, except perhaps 
Lincoln and Grant, whose deeds and character are equally well 
known to the mass of their countrymen. But Franklin's greatness 
was chiefly in the 6elds of politics and science, and it is chiefly as 
politician and scientist that he is generally known ; while his strictly 
literary works, except the autobiography, are much less read than 
those of many men who, on the whole, are his inferiors. Yet his 
literary merits are not slight, and the influence of his writings on 
the opinions and tastes of his contemporaries was great. He was 
not only the author of the autobiography and of several scientific 
papers, but he was also the first great American journalist ; and in 



all these capacities he deserves grateful remembrance. It was 
necessary, therefore, that in a series of works devoted to American 
men of letters he should have a prominent place, and the sketch of 
his literary work which Mr. McMaster has written is in most re- 
spects worthy of its theme. It gives, perhaps, too little space to 
the political papers which Franklin wrote so abundantly, and which 
often had great influence on public opinion and on the course of 
events. Many paragraphs, too, of Mr. McMaster's work are filled 
with mere lists of articles that Franklin wrote : and these passages 
could well have been spared in favor of something more important. 
Nor do we find so good an account of the development of Frank- 
lin's mind and character as we could have wished. Yet, in spite of 
these defects, the book gives an interesting account of Franklin's 
writings, with a mass of details relating to his life, his business, his 
associates, and, in short, every thing connected with his literary work. 
The result is a work which, as an account of Franklin's place in 
literature, is not likely to be surpassed. 

Franklin's career has always been an example and an incentive 
to boys and young men that have had to struggle upward from 
humble beginnings, and deser\*edly so ; for, considering the times in 
which he lived, his success in politics and science and literature, as 
well as in acquiring a fortune, was indeed surprising. Mr. McMas- 
ter, however, agrees with all other good judges, that Franklin's 
morality was not of a high order, and that in this respect his life 
and his philosophy are not what might be wished. "His philos- 
ophy," our author remarks, " was the philosophy of the useful ; the 
philosophy whose aim it is to increase the power, to ameliorate the 
condition, to supply the vulgar wants, of mankind. . . . Morality 
he never taught, and he was not fit to teach it " (pp. 277, 278). 
With regard to his electrical discoveries, Mr. McMaster expresses 
the opinion that Franklin was considerably indebted for valuable 
hints to his friend Ebenezer Kinnersley ; but he does not specify 
the particular contributions that Kinnersley made to the subject. 
The author points out, too, in another place, that the plan for a 
union of the Colonies, which Franklin proposed at Albany at the 
beginning of the French and Indian war, was borrowed from Daniel 
Coxe, who had proposed the same plan many years before, when 
Franklin was a boy. Mr. McMaster's judgment on Franklin con- 
sidered as a writer only is likely to be generally accepted, and is in 
brief as follows : " The place to be allotted Franklin among Ameri- 
can men of letters is hard to determine. He founded no school of 
literature. He gave no impetus to letters. He put his name to no 
great work of history, of poetry, of fiction. Till after his day no 
such thing as American literature existed. . . . His place is 
among that giant race of pamphleteers and essayists most of 
whom went before, but a few of whom came immediately after, the 
war for independence. And among them he is easily first " (pp. 
272. 273)- 

A Text-Book of Inorganic Chemistry. By VICTOR VON RlCH- 
TER. Tr. by Edgar F. Smith. Philadelphia. Blakiston. 12**. 

It is not surprising, however much to be deprecated, that the 
elementary literature of branches of knowledge like chemistry, 
which, constantly expanding, are frequently brought to public 
notice, and so made attractive to the popular imagination, should be 
perennially deluged by the products of the misguided passion for 
authorship ; nor ought it to be unexpected that the great majority 
of the many text-books of chemistry, general and applied, which 
come to the light, should shortly disappear utteriy from the notice 
of an intelligent public. The occasional varying of the usual 
monotony by the appearance of a work of real value to student and 
instructor, which proves .its claim to appreciation by survival in the 
competition with its fellows, is refreshing. Richter's text-books are 
of this sort, and the volume before us represents the third Ameri- 
can edition, based upon the fifth edition of the German original. 

The scheme of development follows the order of the ' periodic 
law,' and the introduction of theory is gradual and opportune. 
Thus the reader is brought directly into contact with the laws of 
definite and multiple proportions and the conception of atoms and 
molecules only when the demonstration of the properties of the 
halogens leads to the point. So, also, the questions of valence and 
structure wait the presentation of facts with sufficient fulneu to 
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show ihc necessity and worth of the hypotheses advanced. 
Throughout Ihe inductive method or thought is preJominant; but 
whether the impression left u|jon the mind of the average stutlent 
by the disconnected introduction of principles is broad anti clear, 
may be quest ioiiablc. though the threads are. at least, left in such 
relation that lhc>- may be easily gathered up and properly inter- 
woven. 

Thcrmochcmical phenomena claim verj- cansiderahle attention 
from the outset, and re-aclions are discussed in the light of ihe law 
of masimuiii work. Sometimes, indeed, as it seems, this principle 
is forced beyond its depth, and phenomena are made to apppjir as 
effects of an unvarying law. rather than as illustrations of a princi- 
ple which has come to be regarded as of by no means universal 
application. In the main, the spirit of the book is scientific. It is 
full and minute in the description of processes and facts, well 
abreast with the times, and for the most part logical and clear, 
though occasional crudities in the use of English, and now and 
then an actual lapse from grammatical accuracy, mar, without ex- 
cuse in a third edition, the general e^ecl. Such faulis. though 
rather less numerous than in the second edition, are particularly 
noticeable just where iheyare most undesirable, — in Ihe passages 
which deal with theories and principles. — and arc to be cred- 
ited largely to the tendency of the translator to cling to the 
|literal rendering of the original rather than strive lor an intelligible 
'Version. We note with mingled feelings the slight — too slight — 
improvement over the second edition in the matter of the plate of 
spectra. 

IVfiman and iht Commonwealth. ByGRORt^E PSLLEW, Boston, 

Houghton. MilTlin. & Co. 8*>. 25 cents. 

The pamphlet here before us is a plea for woman suffrage ; but 
we doubt if it will have much influence in promoting its object. 
The author is so violent a panis.in, and so governed by seniimeni, 
that what he says is more likely to repel than attract those whom 
he wishes to convert. He goes so far as to declare that wurnen arc 
superior to men. both intellectually and morally, and holds that 
woman's influence in politics would be both purifying and elevat- 
ing. He examines some of the arguments that have been adduced 
on the other side, and answers some of them very conclusively ; but 
his reply to others can hardly be considered Siltisfactory. More- 
over, he does not notice what is to many men the chief objection 
10 woman suffrage; namely, the danger that women would lie lia- 
ble to use their political power to enact moral reforms by law, to 
the great detriment of politics and of morality. There are good 
things in the pamphlet, however, and those who already agree with 
its views will doubtless take pleasure in reading it. 



NOTES AND NEWS. 

The first number of The American Anthropologist has jusi 
been issued. It is highly gratif>*ing to record the establishment of 
a journal of this scope and character, as it is a sure sign of Ihe 
growing interest in anihropologj'. The A nihropo logical Societ)- of 
Washington, under whose auspices the journal is published, must 
hbe congralulale<l in its new cTiterprise. which will be highly wel- 
comed by all students of the science of man. The papers contained 
in the first number show that the journal will embrace all (he nu- 
merous branches of anthropology. Dr. James C, Welling contrib- 
utes an inquiry into the law of Malthus; and it is significant of the 
Washington school of anthropologists thai the first paper is devoted 
to a study in sociology. Col. F, A. Seely. who has so successfully 
applied the methods used by the Patent Otfice for tracing inven- 
tions to ethn0logic.1l questions, gives a review of the development 
of time-keeping in Greece and Rome. Dr. Prank Baker's ' An- 
thropologic.il Notes on the Human Hanrl ' deals not only with the 
physiognomy of the hand, but also with current and ancient beliefs 
referring to the hand. The last paper of the number ts a study of 
the Chanc-ahal tribe and dialect of Chiapas, by Dr. D. G. Brinton, 
in which the teamed author compares the extant relics of that lan- 
guage, and gives it its proper place among the Maya dialects. 
Among the articles promised for future numbers, we notice papers 
by Maj. ). W. Powell. ' From Barbarism to Civilization ; ' H. H. 
Bates, ' Discontinuities in Nature's Methods ; ' and Dr. A. H. Meyer. 
• The Nephrite Question.' 



— A despatch from Zanzibar says that messengers from Emin 
Pacha who passe^l Uganda on Nov, 1 7 had no news whate%'er from 
Stanley, and that no news of his approach had been received in 
Wadelal Further, it is staled in the telegrani thai King Mwanga 
has taken a friendly attitude towards Europeans. As Wadclai \% 
only twelve days distant from Uganda, it appears that Stanley hati 
not reached Emin's province in the middle of October. The next 
mail from the Kongo, which is due towards the end of this month, 
will probably bring some information regarding the events at Stan- 
ley Falls and at the mouth of the Anivimi, which must have been 
of some influence upon Stanley's enperJition. It seems unnecessary, 
so far. to entertain serious apprehensions as to his safety. 

— "A large circle of admirers, both English and American," 
says the Patf Mall Gasettt. " will see with pleasure that the Mur- 
chison meda! of the Geological Society iti to be conferred this year 
on Dr. J, S. Newberry of New York, the well-known professor of 
Columbia College, Dr. Newberry, however, has been in his time 
active, and indeed distinguished, in othicr matters besides geology. 
* I remember.' writes a correspondent, ■ meciing him by chance in 
Nashville in November, 1863. when he was at the head of the 
Western dcpartmcni of the Sanitar>- Commission. — an immense 
organization whose business it was to dispense, for the benc5t of 
the soldiers of the Republic, great quantities of stores, consisting 
mainly of medicines, clothing, and comforts of all sorts, subscribed 
by enthusiastic citizens of the Northern .Slates. Dr. Newberry 
look me down with him from Nashville to the then seat of war, 00 
the boundary of Geor^a. and I can bear witness to the workman- 
like manner in which he administeretl his department, and the de- 
votion with which he was regarded by all his assistants." 



LETTERS TO THE EDITOR. 
Errors io ' The Ancient Monuments of the Mississippi Valley.* 

Et is an ungracious task to criticise at this late day the work of 
Messrs. Squier and Davis, which has so long liecn received as Ihe 
standard on North American archeology ; nevertheless 1 believe 
the result will be accepted as a sufficient justification for the at- 
tempt. 

It is slated in the text (p. 68), under the heading 'The Newark 
Works.' that the circular structure E "is not. as has been gener- 
ally represented, a true circle; Us form is that of .in ellipse, its 
diameters being twelve hundred and fifty feet and eleven hundred 
and fifty feet respectively. . , . The area of the enclosure is some- 
thing over thirty acres." 

A short calculation will make it evident that an ellipse having the 
diameters given above will enclose only twenty-six acres. We also 
notice, that, notwithstanding the authors' statement in the text, 
their plate (XXV.), which is copied from Colonel Whittlesey's sur- 
vey, makes the shorter diameter (Section C-D), 1.200 feet. 

A careful rcsurvey by the agents of the Bureau of Ethnology 
makes the diameters 1.205 s'"! '-'9? feet. t)ie latter differing but 
three feet from Colonel Whittlesey's measurement. The figure is 
therefore very nearly a tiue circle, the difference between the diam- 
eters being only eight feet, instead olonchunrtrctl asgiven by Squier 
and Davis. 

They also state that the circular enclosure F. which connects 
with the Octagon. " is a true circle two thousand eight hundred and 
eighty feel, or upwards of half a mile, in circumference." This 
gives a diameter of but 917 feet, while the section A-B of the plate 
makes it 1.050 feet, — measuring from the gateway to the observa- 
tory. — a difference of one hundred .ind thirty-three feet between the 
text and plate. According to the survey made by the agents of the 
bureau, this diameter is 1,058 feet, and the one transverse to it 
1.054 feet : the figure ^-arying. in fact, but little from a tnie circle. 

It appears from these facts that the authors, .although adopting 
Colonel Whittlesey's survey in their plate. h.ive differed from it in 
their teKt without a word of explanation, the variation in each case 
being a bUindcr on their part. 

The area of the Octagon, as shown by the resurve>\ Is but a small 
fraction over thirty-six acres, including the inner halves of the walls ; 
whereas it is given on the plate as fifty acres, and in the text as 
" something over fifty acres." ' 
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It is apparent that these mistakes cannot be attributed to typo- 
{graphical errors or mere slips of the pen. We are forced, therefore, 
to ascribe them to unpardonable carelessness. 

Turning to their Plate XX., representing the ancient works in 
Liberty Township, Ross County, we find in a supplementary plan 
(A), a diagram showing their method of surveying circles, of which 
jtn explanation is given in a footnote on p. 57. In this note the 
authors say, " To put at once all scepticism at rest, which might 
otherwise arise as to the regularity of these works, it should be stated 
that they were all carefully surveyed by the authors in person." 
After mentioning their method, they add, " The supplementary 
plan A indicates the method of survey, the ' Field-Book ' of which, 
the circle being thirty-six hundred feet in circumference, and the 
stations three hundred feet apart, is as follows," etc. 

It is certainly disappointing, after this positive assurance of ac- 
■curacy in their work, and reference to the ' Field-Book,' to find 
that the circle used in this illustration of their method is purely an 
imaginary one, as there is no circular enclosure of the dimensions 
£iven, either figured or mentioned in their book. 

Another reason for being disappointed where such precision is 
predicated is the fact, ascertained by examination of the works, that 
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this plate is turned one-quarter round, the left of the page being 
north instead of the top. Moreover, this error is carried into the 
plat ; the direction of the wall of the square marked ' N. 4; E.' 
being in truth S. 45 E., and of that marked 'N. 45 W.' being N. 
45 E : in other words, the large circle is south of the square, and 
not east of it as represented in the plate. 

A resurvey of the smaller circular enclosure, the only one of the 
group remaining, proves that it is far from being a true circle. 
This is clearly shown by the following list of external angles made 
by the successive chords with each other; or, in other words, the 
differences in the bearings of the successive chords. The survey 
was made precisely as suggested by Squier and Davis, except that 
the chords are each one hundred feet, thus bringing them within 
the length of a single chain. A gap of 343 feet is omitted, as the 
wall over this space is too nearly obliterated to be traced satisfac- 
torily. 
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The first course (from Station i to 2) was S. 60* W. ; from 2 to 
3. S. 81° 35' W.; and so on around, making one hundred feet at 
«ach step to Station 23 ; from 23 to 24, S. 1° 58 ' W., 30 feet ; from 
24 to I, S. 23® 20' W., 313 feet. These figures make it clear that 
there are sharp curves at some points, and nearly straight stretches 
at others. I insert here a diagram of this so-called perfect circle 
prepared by Mr. Middleton, who conducted the survey. It will be 
-seen from this that not only is it irregular, but that the longer 
diameter is 866 feet and the shorter 748, — a difference of 108 feet. 



Although there are some puzzling questions connected with these 
Ohio works, yet it is apparent that the mathematical accuracy of 
which Messrs. Squier and Davis speak is im^nary, and is based, 
in fact, upon hypothetical figures. But the worst feature of the case 
is the evidence thus brought to light of the want o( care in their 
work, thus shaking the confidence which has hitherto been reposed 
in it. Their allusion to a ' Field-Book ' in connection with a purely 
imaginary circle, is, to say the least, misleading, 

CvRUS Thomas. 

VounBivUle, Pean., Feb. 8, 



Cat Phenomena. 

A YOUNG male cat, from the first quite secluded from other as- 
sociations than those of his home, exhibited great fondness for bot- 
tled Tuscan olives when first offered this fruit, eagerly eating it, 
and rubbing his head and rolling upon the floor where it was 
dropped. This is repeated on every occasion since. His appetite for 
olives is seemingly insatiable, and experiments show that it is not 
because these are salted. He is indifferent to the ordinary culinary 
aromatics and toilet perfumes. What aromatics are used in the 
'aromatized sea-salt' said to be used in the foreign pickling of 
olives.' None are spoken of in the California processes, which, 
however, include marine salt ; but this can have no pertinence to 
cat-senses. Have others observed the appetite, and will any one 
who can try cats with unpickled olives, both green and ripe, report 
the result ? The subject has bearings on animal sensation and 
its relations. A series of various experiments, shutting out the pos- 
sibility of artificially acquired individual appetites for flavors and 
odors, would be interesting. 

As related to other considerations, it may be mentioned that the 
cat above referred to, the second time it was offered meat in its 
eariy kittenhood, and with a jieculiar call therewith for the first time 
repeated, ran to the meat. Later, after a child had several times 
tickled the cat's feet by reaching under the open-work weaving of 
a cane-seat chair on which the animal was sitting, the cat was a 
number of times observed to repeat the kicking and shaking of its 
feet on a similar chair with no such stimulus, no person being near 
the chair. The titillation had become speedily associated with the 
touch of the cane-seat itself. These facts illustrate the quick and 
permanent sense-associations of animals, which are the secret of 
the formation of instincts (along with variation of acts and Darwin's 
theory of the natural selection of the same), and also of many al- 
leged novel or isolated acts that are construed as rational. 

Inherited domestic instinct was shown by the same cat, when, in 
its early and feeble wanderings as a kitten about the room, it sought 
a door with signs of a desire to have it opened. From accompany- 
ing circumstances,it was inferred that this was connected with some 
severe lessons on the necessity of personal neatness inflicted on 
some unknown ancestor : at all events, it seemed to be an inherited 
sense-association of some kind with the door, and suggests that 
many so-called ' intelligent acts ' may be of this character, 

A fact opposed to perception as always the stimulus to instinct is 
every day verified by this cat, now nine months old, in his vigorous 
pawing of the wooden box itself and the adjacent wall, after using 
the dry earth in his large, shallow sanitary box. The perception of 
soil, rather than of hard box and wall, should alone stimulate the 
instinct, if such mental act is necessary. In the act of preparatory 
digging, the perception of soil is manifest. It is absent in the cover- 
ing process, as above shown ; also in the same cat's frequent at- 
tempts to cover such food as it refuses at its usual place of feeding, 
by scraping the oil-cloth of the floor. There is, however, perception 
as well as sensation in the act of this and other cats when pausing 
to smell around and locate anew the matter to be covered. The 
process of covering is the most wonderful part of the instinct, and 
originally must have been the last acquired : in some cases it seems 
to be more or less lost ; in the same individual cases it is at times 
omitted or little fulfilled. It is purely automatic. The wonder is, 
how, in the wild state, it was ever of enough consequence to cats 
and dogs to be acquired by natural selection ; and how it was of 
sufficient consequence to bethoroughly acquired as automatic, while 
at the same time it is so poorly ingraiaed as to habitually blunder, 
and even fall into much disuse, in some cases. H. W. Parkkr. 

Grionell, lo., Feb. 9. 
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The Nutriment in Edibte Fudki. 

It is a favorite Iheory with some Ihnt the milritivc value of maivy 
of the (ungi ihal arc useiJ as food is almost et|ual to the nulrilive 
value of meat. A recent stalcmcrt by the eminent chemist of Ger- 
many. Mr. C, T. Monier, is to the effect lliai the total nitrogen in 
this class of fungi varies between 2 and 3.64 per cent in the dry 
material; ih,'il 41 percent of tfie total iiilrngrn is useful in ali- 
mentation ; ihni ait the rest belongs 10 non-ossimilabie bodies; and 
that. noUvLlhst an cling the relatively high ti^res, fungi constitute a 
very mediocre food, since the figures relate to dry material, and 
fungi contain enormous quantities of water. Mr. Momer, in this 
connection, gives a number of tables which show the amount of the 
several fungi that would be required to equal a pound of beef: 
mushrooms, 9 pounds; Lattarius deUciosui. 1^ pounds; chanter- 
elle, 41 pounds : morel, 1 5 pounds ; Polyp^irus ovinus. 67 pounds. 

Some recent experiments at the agricultural experinnent station 
of the Stale of New York do not appear to <iusiain Ihr slaleincnts 
of Professor Morner, A quantity of mushrooms {Agari(us cam- 
pestris) growing in a jKisture was gathered and subjected to an 
an;ily<vjs, and the digesiihiliiy of the nlhuminoids determined by the 
pepsin method. The results were as follows: — 
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The total nitrogen found in the dry substance was about 3.5 
limes as great as the highest figures given by the German chemist, 
while the digestibility placed it among the exceptionally rich nitro- 
genous fooils. Experiments were also ma<le with pufT-balls. A 
very large one was found to have been broken into many fragments 
by careless handling. Many of the broken fragments were gathered 
together and taken for analysis. This specimen was in tine edible 
maturity. Another fresh one, u tine \'Avy,& ^[iecm^a oi Lycoperdan 
giganieum. w-is ex-imine^l. The following measurements were 
taken in connection with the analysis: greatest diameter, 13.5 
inches; height, 7.5 inches; horizontal citcunitercnce, 37.25 inches; 
vertical circumference. 33.5 inches; weight, 2.864 grams, or 6.35 
.pounds. Tlie puff-ball was kept until the following morning be- 
}rr examination, when It w.is fnund to have lost 5.93 per cent by 
Weight. A slice from the centre was taken for analysis. This 
contained 93.18 percent of water. In the following table. No. i 
refers to the whole puff-ball, which was larger and more mature 
than No. 2, the broken one. 
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Fat <«tb«r cxUKit. 

Total iiiLras«n.. 
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The total aitrogcn for one of the puR-palls was aboot three times 



as great as the highest figures by Motner ; and, even with the targe 
percentage of water, it compares favorable in nutritive value with 
meat. It would seem, from the analyses which were made at the 
station, that Morner's specimens must have been very poor ones, 
or else the fungi in Germany are not so rich in albuminoids as those 
growing wild in the State of New York. 

Frederic G, Mathul 

Albany, N.V.. Fab. 14. 

A Worm in k Hen's Egg. 

On Sunday, Feb. 13, 1888, a lady in this city, on opening the egg 
of an ordinarj* hen, observed a worm lying coiled in the albumen or 
' while ■ of ihe egg. near the lesser or pointed end. She placed the 
egg in a saucer, and the albumen flowed out through the opening 
in the shell, carrj-ing the worm with it. After exhibiting to friend* 
during the day, it was brought to mc, Feb. 12. Upon examination. 
I find it to be an Ascarts lumbricoidet about four inches in length \ 
and. with the statement verified, the phenomenon Iiecomes interest- 
ing in many ways. G. C ASKMUK. 

Cleveland, O., Feb. 14. 

Self-Record in g Rain-Gsuge. 

This recording mechanism is designed to beait-iched directly lo 
the Signal Service standard gauge, now m such gencn-il use at ail 
regular stations, and aUo at nearly all volunteer stations. 

The 6gure is a sectional elevation of the gauge with the record- 
ing devices in position. The rain is received in the cylindrical part 
R, and is conducted by means of the funnel-shaped l>utlorn into 
the inner tubeor tall cylinder, which is made of drawn brass tubing, 
accurately wzed, so that its sectional area is just one-tenth that of 
the receiver R. thus magnifying the rainfall tenfold. H is made 
right inches in diameter, and the brass lube is twenty inches high, 
and holds two inches of rainfall, any in excess of this quantity over- 
flowing into the outer cyUnder, where it is retained and subsequently 
measured. 

The recording mechanism nerds little explanation. DetinitCr 
positive rotation of the dial-wheel in response to movements of the 
lloat is secured by use of the sprocket wheel and chain. A few 
links of the latter in enlarged view .ire shown on the left. The 
sprocket-wheel is graduated into divisions, each corresponding to a 
hundredth of an inch of rainfall. At intervals of every five divisions 
the wheel is set with small pins, which, when the wheel revolves, 
successively deflect a feeble spnng, and momentarilyclosean electric 
circuit, thus recording successive five-hundred ths of an Inch of rain- 
fall. The record is made in precisely the same manner as th.tt in 
which the wind-vplocity Is now recorded at all signal service sta- 
tions. Wires from the rain-gauge lead to a battery and an electro- 
magnet which operates an armature provided with a pen or pencil 
that traces a line on a sheet of paper wound on a cylinder slowly 
revolved by clock-work. When the electric circuit is closed, the 
pen is drawn aside, and makes a small notch in the line, each notch 
representing five- hundredths of an inch of rainfall. 

Although the chain is quite tight, weighing but a few grams per 
foot, yet its weight cannot be neglected, modifying, as it docs, the 
conditions of equilibriucn between the float and counterpoise. Thus, 
imagine the gauge to be empty, and the float resting on the bottom. 
It is evident that a certain quantity of water must be added before 
the float will begin to be liftctl on the water. This condition is in- 
dicated in the figure by Ihe dotted lines, and with the height of the 
water marked h^,. In order to properly include in the measurement 
this quantity of water, which must be added before the float jusi 
begins to be lifted, the graduated disk, which for this purpose is 
m.ide adjustable on the sprocket-wheel, is set, not with its zero-line 
to the index-point, but with some other line. — a line corresponding 
in its value to the quantity of water required to just support the 
float when at the bottom of (he gauge. Allowance is thus made 
once for all, and ihc graduated disk, with its pins, firinlyand finally 
attached in the body of the wheel. Now. as more water is added, 
the float rises. But it is observed, that, as the chain passes over 
the wheel, its weight is not only added to that on the counterpoise 
side, but is also subtractc<l from that on the float side; so that the 
equilibrium is, on the one hand, disturbed by twice the weight of 
the chain passing over the wheel, and, on the other liand, is restored 
by the rise of the float itself in the water. It follows, therefore. 
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that the float gradually rides higher and higher on the water as 
more and more chain passes over the wheel. All mechanical ar- 
rangements of fusee or other expedient to secure uniform flotation 
are entirely unnecessary, since the variable flotation in this case fol- 
lows a well-defined linear law, and is perfectly compensated for by 
a. proper choice of the diameter of the wheel taken in connection 
with the number of divisions into which it is graduated ; that is, we 
do not make the divisions on the disk to correspond to the amount 
of chain passing over the wheel, but to the actual rise of water in 
the tube, regardless of what the former may have been. However, 
since we wish to record each five-hundredth of an inch of rainfall, 
the rise of water in the tube necessary to cause the wheel to make 




just one revolution must be some multiple of five-tenths of an inch, 
as the pins in the graduated disk must be equally distant through- 
out, and five-tenths of an inch of water in the tube correspond 
to five-hundredths of an inch of rainfall. 

Moreover, the outer circumference of the wheel must likewise be 
■some multiple of the length of the links of the chain in order that 
the teeth may be equally distant. The dimensions of the wheel and 
other parts to fit any particular chain are therefore chosen under 
certain limitations, but are easily found as follows : — 

= the diameter of the tube C. 

= " " " " float. 

= weight of unit length of chain. 

_ « .. .. volume of water. 

=: radius of the wheel on its pitch line, 

= number of pins to be placed in the wheel. 

= " " teeth in wheel, 

= length of links of chain from centre to centre. 

= depth of water when float is just supported at bottom. 

= any depth of water to be measured. 

= length of chain passing over wheel while the float rises 
on this water. 

=x amount the 'float rises out of the water in coming to 
this position. 
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In its upper position the float displaces less water than when just 
supported at the bottom, the difference being a volume, 

— k', 

4 
and the weight of this volume is equal to twice the weight of chain 

passing over the wheel in reaching its upper position, or 

iv'h = zwL, and k' = : 

4 n-rfV 

hence, while the float has risen a distance Z, the surface of the 
water has risen a distance L—h', and its height from the bottom of 
the tube is L—k' -\-ha ; but the gauge is so made that the true rain- 
fall is measured not from the surface around the float, but from the 
surface the water would assume were the float entirely removed. 

The volume of water occupying the annular space around the 
float is 

4 
When the float is removed, this volume may be considered as 
spreading itself out in a layer of thickness t, given by the ex- 
pression 

i = -iiy-ii'){A^-A'). 

4 4 

But the former thickness of the annular volume of water was 
hf^—K \ hence, on removing the float, the surface of the water wilt 
fall a distance (^o— A')— /, which will be found to be 
d* 

The true amount of rainfall is therefore found, after reduction, 
to be 

8w 






f I I 1 ) Z?»-rf" 



The last term is the amount of rainfall in true measure that must 
collect before the float begins to be lifted, and is the number on the 
graduated disk that must come opposite the index-point when the 
float touches the bottom of the gauge. 

To find the radius of the wheel, we will consider one complete 



revolution and the rise of water 
duce tliis amount of motion. 
For this we must have 
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for the quantities are all known but m, n, and d. 


This equation may also be written 


nb 


d* = . 









an— m 

and from these the value of R is found as follows : a trial value of 
dis assumed of approximately its desired final value. With this 
in the first of the last two equations, a few values of tn are computed, 
using such consecutive values of n (the number of teeth) as would 
correspond to a wheel of reasonable size. In all probability, none 
of these values of m will be whole numbers, but some one of them 
will doubtless be very nearly a whole number. Taking the inte- 
gral part of this and the corresponding value of «, the final value of 
d is computed from the last equation. With the same value of 
n, the radius of the wheel is given by the expression 

»/ 
R = —. 

2ir 
and all the elements of the gauge are completely determined. 

C. F. Marvin. 

Wuhington, S.C, Fab. la. 
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BOOK-NOTES. 



— D. C. Heath & Co. will publish. March i. 
the Old English epic poem 'Judith.* It 
will be edited willi introdHcIion. translation, 
and giDssary, by I'rof. Albert S. Cook of the 
University of California, who has endeavored 
lo adapt it to the scholar, ihe academic stu- 
<)ent. and the general reader. 

— The Middlesex Institute. MaWen.Mass.. 
proposes lu publish a Elora of Middlesex 
County, giving a complete list of the phancr- 
og.acn:i and vascular cr>'ptogami. In the 
Imver cryptogams, lists prepared by special- 
ists will be given, as complete as the present 
stale of kiiQwiedye permits. The issue of 
the work is dependent on subscription. 

— An earoest and vigorous exposition, in 
a cheap, handy form, of the moral aspects of 
the international copyright question, is some- 
thing that has been much needed. Sach a 
paper has now been published by Charles 
Sctibner's Sous of New York, in the well- 
known paper-covered series of this house, ai 
a price which ought to insure for it a circu- 
lation of hundreds of thousands throughout 
the coimiry. The liilc of the pamphlet is 
•The National Siti of Literary Piracy,' and 
the author is the Rev. Dr. Henry Van Dyke. 
Dr. Van Dyke considers the subject under 
three phases: fi) the nature of the national 
sin of literary piracy. 12) its punishment, .ind 
<3) its cure. His paper is welt worth reading, 
and ought to touch the public conscience and 
have its effect upon public opinion. The 
publishers will send anyone a copy upon re- 
ceipt of five cents. 

^ In glancing over the [able of contents of 
TAg Ckaulau^uan for March, one is struck 
with the excellence of the names. Among 
them are Maurice Thompson, Hjalmer 
Hjorlh Boyesen. Pres. C. K. Adams of Cor- 
nell University, the Rev, I.ytnan Abl>alt, 
Lieut Frederick Schwatka. Dr. Titus Mun- 
son Coan, Ruse Hawtlioriic Lathrop. Mrs. 
Mary A. Livermore. and many others equally 
welt known in ihe literary world. 

— The Aim of the magacine Our Little 
Men anJ Women, i88S(Roston, D. Lothrop 
Company) is to interest children just at the 
lime iht-y begin to read for themselves, and 
lead them along for a year or two with pic- 
tures and stories arid pleasant tasks, — so 
pleasant as to make them forget the task 
part altogether. Babyland. 1888. in general, 
will be about the same as in 1887. 

— March 35, the New York Shakspeare 
Society will issue the first volume of ■ The 
B:mkside Sliakspeare ' on an entirely novel 

||)lan, l>eing the text of the earliest version of 
r«ach play printed in the lifetime of William 
Shakspcare. paralleled with the 1623 or first 
folio text, and both texts numbered line by 
line, and scruputoiisly collated with both the 
folio and quario texts. The Banksidc edi- 
tion entirely disposes of the Donnelly cijiher. 
It prints the earliest text side by side with 
the 1633 text, thus showing at a glance the 
mulalLons. augmentations, and curuilmcnts 
which the plays imderwcni during their first 
Stage life at the hands ol literary pirates, 



stage censors, and careless printers, and in 
the mouths of the actors, thus rendering it at 
once apparent that in neither text could a 
cipher be Emmd to-d.iy by an exact mathe- 
matical process, even had one been originally 
concealed therein. L. L, Lawrence is clerk 
of the publication committee of the Shak- 
speare Society of New Vork, P.O. box 5, 
Newtown. Queens County. N.V. 



Calendar of Societies. 



Engintrtt" CImI>, St. Louts. 

Feb. 15. — O. L. Peiitdidier. Pr«ctic*l Notca 
on Mtsonry and Stuite- Laying. 

EHginttri Cimh, Philattrlphia. 

Fth. 4. — A. Mtrichal. Rainfall. 

Torrey Botanical Oub. !^tw York. 

Ftb, 14 — Isabel S. Arnold, Note* on the 
FLoT* of the Upper Chemung Valley ; ExUibi- 
lion of micMsc 'pical objects by nieinl>en uf ihe 
Seclion <>f Hiiiol igy. 

Phihs^pkiial SiKitty, iVathington. 

Fth. tS. — If. H. Rates Increasing Iniluitrial 
Kmploymcni o( the Rater MetaU : F. W. Clarke, 
The D^Ci;rtninatian of Atomic Weights; A. W. 
Ctiecly. TniDs-MiMisstppi Rainfall ; I. W. 
Spencer. Notes on the DiKt North oi Like 
Ontario: U'illiiim Ilallock. Note on the Fonua- 
Lian of Atli^ys. 

Ffb. 32. — G. W, Hill. On the Interior Con- 
stitution of the Earth as respects I>en)ii(y; H. 
A. Kazeti, A Failure in the Application of the 
Law of TrobAbilities. 



Amusemeats of New Tork. 



Publleationa r«c«lv«4 at Editor*! Offlcc. Feb. 

is-ia 



RL'IXAii.C. I-. Chcoiiiiry, Inoii[»t>ic nnd Organic- 6lli 
ed. PtiiUxJelphia. U!>kutoa. 7BBp. Ji'. t^.jo. 

BuKKAL' ur Ei>L>CAT1i>.s. Rl^port tS riieCnmmiuinncrnl 
Educadoii ftrt tttc Year iS8s-46. WaihiuKlon. 
Ci<jv«niiiieDt. Tw u- 8*. 

CnanBti. Univmiiy k«(imct. Th*, iBdx-B8. Iihaf*, 

N v., Cornell t/niv. Ji6 ji. ii". 

Danuam. W. Ttw Tail u( itit Earth ; ot. The Locatioa 
and CiMKliiion nf the " SplHl World." Brooktfii, 
Th» Aulbar. 60 p. 9". ifcvRt*. 

GiusoN, J. Cliip* Uotn the Earili'i Cru.it: "i, Sliurt 
Sliiilic* in N'niunil Scienr*. New York, T. N«lMn 
a S-iR*. J<M P< ■''"■ Si. 95. 

Gnai WateHalI». Caiancu. and Cvyten. New 

York. T. NcUon * Sdih. ifiS p. i6- fi.it. 

MoMTBIiH, I. Familial ADjmali and ilieir Wild Kin- 
dled. Cincinnaii, Van Antwerp. Bragf, A Co. 
)o8 p, t6*. 

Saii^KL. K. Induatrial laatruv^iuD : a t'edaaDgic *sii 
SucZal Koccuily. Tr. by .MarfareiK. Smith. Bos- 
ton, H'rath. 170 p. la". Soeeni*. 

SlaIIh. J W. Sewi^* Trcadncnt, Futifitalivn >ad 

tJiititaibn. Naw r«rk, Van Nosirand. a7i p. 

It". 
SnwAMT, D.. and Gait. W. W. H. Practical Phyiict. 

Vol, i. Electricity and Magneliain. New York, 

Maunillan. mi p. iS*. tro cenli. 
Vak Dvkk. H. The Naiioniil Sin ol Literary Piracy. 

New York, Scribner. i] p. 16*. « ccnu. 
Wa*T. M»ry Allea. ChildhooJ : it* Cue and Cullute. 

Chicajro. Womai/i Temp, Cubl. Aitoc jn p. S*. 
What Shalt wd Talk Abuutr uw. lliirigi itiac Every One 

ouKhi to kn**. New Yftfk. T, NeUoci « Soo*. 

jati p, tfi". S>. 
WooDWABD, C. M. The Manaal Training School. 

Ilotlon, Hcjth, J74 p. 8". Si. 



"How to Strengthen the Memory." 

Rev. K. L. Kelly, of Pjtertoii, N. J., wri[ini[ o( Dt 
Holbiook'i book, "How to Slr«aBi>iea the Meniory ; 
cr. Natural jind Soendlic Mt^lliudii of Ncter ForKellinu, 
lajri; "1 Itaveread Ihi* treaciM.thii g««i, and liDd a 
mine of wealth hidden )b its pafcs. By It I wa* enahled 
lul evening to learn ihc pi>rin Siatiat Maler.* in Ljitin. 
[t tovk a litlla tbne. but the ttaulta were marveluua." 
Calal<i(tu« and ptMlxcttia free. 

tl ailed to anv ndiJi^n >in receipt of (|, by 

K. L. HOLBROOKCO .13 LalAhtSi.. New York. 



VCEUM rKFATRli, 

' DANIEL tKOHMAN Manager. 

Coc. 4ih Avenue aod 93d Si, 

THE WIFE, 

A Nrw Ptuy by D. BBLafico and H. C- Da Mills. 

Prrccded by Editha't Rticx'ar. 

EvcainE>> t:i5, Saturday Malineen t 



H/f ADISON-SgUARE THEATRE. 
"'• MR. A. M. I>ALMEIt, Kale ManaECf 

Ercninip at B:}a. Saturday maiiiiie at a. 

THE LONDON COMEtJY SUCCESS. 

HEART OF HEARTS. 

HEART OF HEARTS. 

By Henry Arthur Joaca. author of " The Silver King,* 

•c 



DAftCAl.VS rn BOOKS, AUTOGRAPHS, ETC. 
" Cataltiauea Tree. tj>aK«tXK LiaaAKV. 41 W. jin. 
St.. New York. 



WALLACK'S. THIRD WEEK. 

tndenhediTBCtlonof Mr. HENRY E. ABBEY. 
Evening 8;.j. Mating SATl-iRD.\Y. a.iy 

L'ABBE CONSTANTIN. 
LABBE CONSTANTIN. 
L'ABBE CONSTANTIN. 
LABBE CONSTANTIN. 



pASINO, Brn.iiiw.iyand yfih St 

^^ Ev*niii(»nl B, Mittinee SjUlrday a' >. 

THE BHIGHTEST, MERRIIIST. AND MOST EN- 

JOYaHLE COMIC OrKKA EVKR rKKSENTED, 

AS L'tRHJRMPli NtARLV 70.) TIMES. 

ERMINIE. 

RECEIVED WITH ROARS OF LAUGHTER. 



M 



ETROPOLIIAN OPERA HOUSE. 
GKAKD OPERA IN UERMAN. 
See Daily Papers lar Precramnie. 
Boa oAch; daily from q A.M. till j P.M. 



ACADEMY OF MUSIC 
Cilcnore & TiQipkiH), Proprietor* asd ManaKen. 
MDaday. Janua^ 9th. 

M AZULM. 

GRAND PANTdMIMK. 
Evealngi ai %. Matinee Wednod^y and Saturday ac a. 



DAl.rS THEATRE. Broadway and y,\h St. 
Under the manaccment of Mr, AUUUSTIN 

DALY. 

Orche*lra. St.wi. Droa Circle, tt. Srctmd Ualcony, <nc 

EVERY EVENINt?. .t H;.s. MATINEES l)B«.n ai a, 

EVERY Nir.HT at i:i\. production of .Shakipcare't 

cninedy in five acls, ' Midiummei Niirht'* OratBi. by 

AUOUSTIN DALY, 

MATINEES WEDNESDAYS aod SATURDAYS. 



C DEN MUSEE. ajd St.. betw««n jih and Aih Ave. 

^^ Open from 11 to Ti. Sunday, 1 t(> ti. 

Naw GtouiM, New I'mrttiriti, New Attractioiu, 

ERDEl.Yl NACZl. 

andhii MUNr,AR[.\N ORCHESTRA. 

CONCERTS KROM 3 to t AND S to 11. 

Second eziiibiiicjn ol Painliitip now open. 

Admiuion 10 all. ;i> cenli. Children ij oentt. 

Ajceb, the .MyitilyiiiB Llicsi Aulomaton, 

A TEMPORARY BINDER 

(or Seifmte is now lead^, and viill be tnailed 
postpaid on recripl of price. 

Cloth . . 30 Man. 
HalFMoriwco • 7j cvnU. 

Thia binder t> ilrorif, durable and 
el«Kanl, hat gill lide.lille. and allow* 
ibr openins o( (he pJigei perfectly 
flat. Any number tan tie taken i^nl 
nr replaced without dnturbinK the 
'.ilAion. aad the paperi arc not tauli- 
lated fnr tuhktouent permaaeni bind- 
ini[. KtldL ill irii» binder. SiUnct ia 
Alwayt cviiveriieDi (or relerenoi. 

N. D. C. HODGES, 

47 Lafnytii'- Plaic, New york. 




German Simplified 
Spanish Simplified 

The f<>ll'>win( will be fc'iind ainineiitly prai:i>cal (or 
aelf-iniinii'iinn : (i.) Germaa Simplified — Complete in 
II numhera (with kcyit$i.»o. (a ) Spaniib Simplified— 
II number* iwiih keyil i<> ct«. each ; No. 6 bow ready *, 
a new number nn ilie lint of every raonlh ; Sold by all 
bookaellen. Sent, poatpaid. on receipt of price, by 
Prof. A. Khoflaeh, rao Nanau St., New Vork. 
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1*1 f Tj; 
R'Tnrmrvp iFiAt THE 
1 ti"*.'- l« m#rmtfc*tufci 

CEMENT CO.: ai::?>VSF£i^&irji|2 

^Mae clut'.i firt.- uhciI lu ittc tlmitliBoiilau InstiuiiA 

•I WWlllDflC-D U'f All !t4 work nt mnlintllig Kpncl- 

moas by lb<t Uovnriiiii'nit Ami^nnlitHiKl l)«>|i«rtmAttl 

BntliUnga, br th« I'uUmaii ]'iiln'.-o <'» Ca„ Miuoi) A 
HttnUin OrK"" oixl ■■innn 1 Vi.. aii>l tijr thotlMlldftAf 
BnU^lSM niauiidt-'liiri-rii mul iii^i~tiunli.-«tbroa{boat 
Ut« wm-M. fur nit klmtit uf Due wuik. I'rououuoed 
STRUNUfWI' AlUU^iVK KNiiWN. Sold 111 ilii L-Biie 
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At the last meeting of ihc Washington Philosophical Society. 
Mr, WilUain Ilallock presented a very noteworthy communication 
upon the fomaiion of fusihle alloys. Wood's alloy, which mells at 
about 64** C, is composed of lead, tin. cadmium, and bismuth, and 
the lowest meltltig-point among iu constituents is 230° C. Mr. Ilal- 
lock finds, however, that when the several metals arc mixed together 
in filings, and exposed for twenty-four hours to the heat of an or- 
dinary waler-bath, tlie alloy is produced, and the mass becomes 
fluid. So, also, when freshly cut slices of sodium and pntassium 
arc simply pressed together at ordinary temper-itures. liquefaction 
at once begins, and the fluid alloy is formed. In brief, it seems 
probable that the phenomena may be generalized, and that all 
fijsible allo)'S may be obtained from their solid constituents at 
temperatures very slightly in excess of the melting-points of the 
compounds. Previous lluidity of eitlier constituent is not neces- 
sary. It will Ijc seen thai these results bear directly upon the work 
reported by Spring, who claimed to obtain fusible alloys by pressure 
alone, but who neglected to prove that the temperature of Ins ma- 
terials never at any point reached 70° C. Probably, also. Mr. Hal- 
lock's discover)' may have decided bearing upon certain questions 
of molecular dyn.imics. His rcsmlts arc extraordinary-, but it is 
more extraordinary that the phenomena had escaped notice hitherto. 



A WRITER on the psychology (A acting, in Longmans Mag- 
asi'nt, has introduced the inductive method into the solution of 
problems connected with the histrionic art. The question has 
often been debated, whether the effective personation of a part re- 
quires a real experience of the emotions concerned, so that it is 
acting only in the sense of artificially exciting a series of emotions; 
or whether the whole performance is a piece of art. with the emo- 
tions, or what to the audience shall stand for such, as entirely as- 
sumed as is the costume. The writer tii question has addressed a 
circular upon this and allied topics to inembers of the actor's pro- 
fession, and the majority of his answers decide in favor of the real 
emotion. The emotion of grief is taken as the typical one ; and 
here the sad expression is, as a rule, not put on. but is the counter- 
part of 3 real .lympxthelic state. Keal tears flow, often to the 
extent of inlerfcring with dislincl articulation ; nor can Ihc impres- 
sion be at once shaken off upon leaving the stage, A pertinent 
instance is cited of an actor and an actress having to perform a 
touching scene many scores of times, and each night resolving 
•not to make fools of themselves " by sobs and tears; but each 
night they broke down, and showetl the reality of their emotions. 
Another actress is reported as saying that if she could play what- 
ever piece most suited her humor eacli evening, her task would be 
a much easier one. The general verdict is, that the greatest suc- 
cess is produced hy a real emotion. If one regards the performances 
of persons in the hypnotic condition as ' acting ' in this sense, this 
b precisely the conclusion that the psychologist would expect. El 
b. however, no] a universal experience, some actors testifying that 
their performance is almost entirely a plithncd. cool, intellectual 
artifice : nor are such actors absent among the ' stars ' of the pro- 
fession. Thai the assumption of a rSie can by repetition become 
sufficiently assimilated to be taken up by the automatic self, is 
shown by the experience of a very celebrated actress, who played 
the * potion scene ' in ■ Komco and Juliet ' without knowing it. and 
-could only with the grealcst difTiculiy be prevented from playing the 
scene over again, so confident was she that she had not played it. 



The committee on the geology of Rhode Island of the Provi- 
dence Franklin Society has issued a valuable report on the geology 
of Rhode Island, including a useful bibliography of this subject, 
and setting forth briefly the various attempts made by the society 
to organize a thorough topogT.tphical and geological sur\-ey of the 
State. The committee was appointed in 1883, and we quolc from its 
valuable report the following genrral remarks, which show the ob- 
ject o( the work undertaken by the committee : " Our chief purpose 
has been to bring to the notice of the Franklin Society what has 
already been le.T,rn«l about the geology of Rhode Island. We have 
attempted little original investigation, but have tried to lay the 
foundations essential to future progress. The necessity for a col- 
lation of authorities is apparent to one who seeks to gain a clear 
idea of the geology of Rhode Island. Information is scattered 
through many publications. The Franklin Society endeavored to 
secure a new survey of the State in 1875-76. and again made an 
effort for a topographical survey in 1885-86: but thus (ar nothing 
has been accomplished. This report is published as the best con- 
tribution the society can make to the cause. — a step towards a 
complete survey ; for a knowledge of what has already been learned 
is the proper foundation on which to build." It is to be hoped that 
the unceasing endeavors of the Sftcicty to undertake a survey on S 
similar plan to that of Massachusetts, in co-operation with the 
United States Geological Survey, will be successful. In 1885 Gov- 
ernor Brown sent a message to the Assembly, commending such a 
plan, which involved two annual payments of three thousand dol- 
lars, but the Assembly did not act on it. The present publication, 
which is a valuable help to all students of the subject of the K***'* 
ogy and geography of New England, we hope will help to show 
(he necessity of undertaking; a thorough surve>'. 



IS THE RAINFALL INCREASING UPON THE PLAINS? 

To most of the inhabitants of that broad, billow)* expanse which 
stretches (rum the Missouri to the Rocky Mountains, and from 
Canada to the Rio Grande, this question may seem unnecessary. 
It has so long been assumed by them as an axiom that the rainfall 
is increasing, that the opening of the question to discussion may 
appear like questioning the Copcmican system. They have seen 
the frontier of settlement moving steadily westward, passing StK* 
cessiveiy the limits set for it. Thirty years ago all the country west 
of the Missouri was considered as the 'Great American Desert.' 
in which, without irrigation, agriculture was .in impossibility. Bui 
the stream of immigration has swept, with each succeeding year, 
farther .ind farther up the slope oi the plains, driving the border ol 
the desert before it. The gSth meridian was set as the boundsuy 
which the farmer could not pass, but now millions of acres are un- 
der cultivation beyond it : then the looth meridian, but in Kansas 
and Nebr-iska the farms stretch scores of miles farther westward. 

Progress has not. however, been uniform. Seasons of drought 
have checked it, and have depopulated temporarily large areas; 
but the settlers have relunied to the charge, and have invariably 
won the day in the end. 

To-day the cereals are being cultiv-tted in Kansas, without tnri 
gallon, nearly to the west boundary of the State, in regions where 
the annual rainfall twenty years ago was less than twenty inches. 
— a region which at Ihat time, as was generally agreed, could be 
rendered productive only by artificial watering. How has ihis 
been brought about.' Have settlement and tree-planting induced 
greater rainfall, as is almost universally believed in this region, or 
are other caOMI involved ? 

Of course, if this westwurd extension of settlement has become 
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possible through an increase of rainfall, such increase must be of 
notable amount. The effect upon agriculture of a minute increase 
would be scarcely appreciable, and certainly would not suffice to 
produce the effects claimed for it, or to explain the wide-spread 
belief in this increase which is prevalent. In examining the rain- 
fall records, we are, then, to look for substantial amounts of in- 
crease, — several inches annually. I would add that these records 
are now ample for testing this theory, and their testimony should 
be conclusive. 

I find in this area twenty-six stations at which rainfall records 
have been kept for periods ranging from six to twenty-eight years, 
the total number of years of record being three hundred and ten- 
These stations are scattered widely over the area in question, from 
its eastern to its western border, and involve all stages of settle- 
ment. Now, if there has occurred an increase in the amount of 
rainfall, that of the later years of any series should, on the whole, 
be greater than that of the earlier years. 1 have therefore cut each 
of these scries in the middle, and added up the rainfall of each half. 
These are presented in the following table, where the first column 
gives the names of the stations; the second, the number of years 
in the series ; the third and fourth, the total rainfall in the first and 
second halves of each series respectively ; and the fifth, the increase 
or decrease, the former being distinguished by the +, the tatter by 
the — sign ; — 



Fort LeaTcnwOTth, Kan 
LeaTcnwortli, Kan. ... 

Hanliattin, Kan 

Lavrmce, Kan 

Fort Lamed, Kan 

Topeka, Kan 

DodceCity, Kan 

Wallace, Kan 

Atchiion, Kan 

Baxter Spring*, Kaa... 

Burliagamc, Kan 

Council Grove, Kan. . . . 

Foit Hay«, Kan 

Foit Riley, Kao 

Olathe, Kan 

Belleville, Kan 

De Soto, Neb 

Fort McPhenon, Neb.. 

North PUtte, Neb 

Omaha, Neb 

Omaha Agency, Neb... 

Yankton, Dak 

BUmarck, Dak 

Fort Benaon, Uont , 

Cheyenne, Wyo 

Denver, Col 



aS 


518 
366 

400 
306 


369 
407 
319 


i8 


98 


18 


19 


'3' 


119 


8 


117 


140 


13 


105 


"49 


6 


so 


59 


8 


189 


156 


6 


130 


103 


6 


84 


96 


8 


178 


MI 


6 


55 


79 


t6 


«8s 


914 


8 


901 


19+ 


14 


'84 


918 


6 


109 


80 


6 


sB 


59 


19 


108 


ISO 


iS 


319 


337 


6 


75 


78 


19 


170 


17B 


la 


I+O 


109 


6 


34 


40 


16 


84 


98 


M 


1)9 


103 



+ 7 

- 4 
+ 7 

+ '3 

- 13 

+ "3 

+ 44 

+ 9 

- 33 

- 98 
+ I* 

- 37 
+ "4 
+ 39 

- 7 
+ 34 

- 99 

- S 
+ " 
+ 18 

+ 3 
+ 8 

-38 
+ 8 

+ .4 

- 9 



It will be seen at once that the individual results are contradic- 
tory in a high degree ; those from sixteen stations showing an in- 
crease, while ten stations show a decrease. These contradictions, 
which are due to the irregularity of the rainfall may, however, be 
in a measure eliminated by combining the results, under the sup- 
position that the change, if any, has been a progressive one. Un- 
der this assumption, the sum of the earlier halves of the different 
series should be less than that of the later halves. Adding them 
together, it is found that the aggregate rainfall at all the stations 
was, in the first half of the series, 4,408 inches, and in the second 
half, 4.468 inches ; showing that there has -apparently taken place 
an increase of 60 inches in the total amount of rainfall at all these 
stations in a total of 310 years, or, to put it in another form, there 
has fallen In each year of the second half of these series 0.4 of an 
inch more rain than in the first half. It is unnecessary to add that 



this is not the sort of increase for which we were searching, as an 
increase of but a fraction of an inch certainly could not produce 
the results which are claimed. An examination of the seasonal 
distribution of the rainfall shows that that also has undergone no 
material change since settlement began in this region. Wc may 
therefore dismiss as baseless the popular idea of an increase in 
rainfall, either annual or during the growing season, and look else- 
where for an explanation of the phenomena of settlement which 
the plains present. 

The early explorers, of the time of Fremont and the Pacific Rail- 
road surveys, based their judgments of the capabilities of the 
country for agriculture upon the character of the natural products, 
the absence of trees, the presence only of sparse, hardy grasses, the 
cactus, and the yucca. Their judgment was a mistaken one, as 
events have amply proved. 

Since their time physical geographers have set arbitrary limits to 
safe farming without irrigation, basing their reasoning upon the 
known rainfall of the region, and that supposed to be required for 
the average farm product. Subsequent experience has shown that 
a much smaller quantity of rain is essential than was supposed. 
To my mind, there is little more to be said. If it be found, that, 
with an annual rainfall during the growing season not greater than 
ten inches, farming can be carried on successfully, the only question 
remaining is, how the mistake could have been made of supposing 
that it required a greater amount. 

There is no doubt that cultivation adds greatly to the economy 
of the rainfall. The surface of the plains in an uncultivated con- 
dition is mainly bare, hard ground, but slightly protected by its 
covering of grasses. From such a surface the rain flows off freely, 
and an unusually large proportion of it finds its way into the 
streams, while a correspondingly small proportion sinks into the 
ground. The farmer, with plough and harrow, changes all this, 
and retains in the soil most of the rainfall. From year to year the 
supply in the soil increases, so that the subsoil becomes in time a 
reservoir from which the surface soil may draw in times of drought. 
Furthermore, the scanty vegetation offers little protection against 
evaporation, which is excessive upon the barren plains ; but the 
ampler mantle which cultivation spreads over the soil prevents its 
moisture from disappearing in the atmosphere with so great 
rapidity. 

How much farther westward into the arid region can the fanner 
push? This is a very important question, affecting the value of 
millions of acres of land ; for, if this land can be cultivated only by 
the aid of irrigation, nine-tenths of eastern Montana, Wyoming, 
Colorado, and New Mexico, together with western Dakota, Ne- 
braska, and Texas, must be given over to the cattle-men in per- 
petuity, as the streams are entirely insufficient for irrigation. A 
conclusive and satisfactory answer can be given only by the farmer 

Henry Gannett. 



WASHINGTON SCIENTIFIC NEWS. 
A Novel Way of Forming Alloys. — The Constituents of Sugar. — 

Rainfall in the Arid Regions. — Irish Myths and Folk-Tales 

ExamiRing Fats. 

The Formation of Alloyi. 

The following is an abstract of a note read before the Philo- 
sophical Society by William Hallock, of the United States Geologi- 
cal Survey, Feb. 18, 1 888: — 

In the Berickte der ckemiscken GesdUscha/t,\o\.Jiv. 1882, pp. 
595-597, W. Spring describes the formation of alloys by submitting 
the filings of the constituent metals to high pressure, without ap- 
preciable rise in temperature. Wood's alloy of cadmium, tin. lead, 
and bismuth he produced by mixing proper weights of the filings 
of these metals, and subjecting them to a pressure of 7,000 at- 
mospheres. The block thus obtained was a^in filed up, and 
subjected to the same pressure. 

In this way a block of metal was produced which possessed the 
physical properties of ordinary Wood's alloy, formed by melting the 
mixed constituents. 

W. Chandler Roberts repeated this experiment {^Cktmteal News, 
vol. xlv. 1882, p. 231), and verified Mr. Spring's results. 

In seeking an explanation of the above phenomenon satiriactoiy 
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to myself, I reasoned, thai if at any time during the first coinprcs* 
sion, the subsequent tiling, or the setroml coirjiression, .in)'wherr 
throughout the mass, the constUutnt metals were in contact, al 
ihal point there would be a minute globule of the alloy. — a mole- 
cule of alloy, as it were, Ef, now, ihe temperature o( ilu- block, 
either during compression or subsequently, be raised to 70** C. then 
th.it molecule of alloy will fuse, aiul act as a solvent upon the sur- 
rounding metals till the whole mass is fused. 

If my idea was correct. I concluded that periiaps 1 could produce 
the result without pressure, giving more time and an appropriate 
temperature to tlie substance. 

The tiled metals in the proper proportions were mixed, and 
packed into the bottom of a ' scaled tube," such as is used for blow- 
pipe work, using no greater pressure than could be conveniently 
exerted with a piece of wire, one-eighth of an inch in tliatncter. 
held between the thumb aod finger. This lube was hung in the 
water-bath of the laboratory over night (eighteen hours), thus 
maintaining it .it a temperature of from 98'' to 100° C. On ex- 
amination, the filings had settled down cimsiderably. The lube 
was then struck upon the table, jarring ihcm down still more, and 
in an hour or two the whole was a molten globule. The experi- 
ment was repeated, using larger qu.intitic;s ]>acked in with a lead- 
pencil, and occasionally pressing the mass together with the pencil, 
producing twenty or thirty grains of alloy. Since then, tin and 
lead have been (used together at 200" C. tin melting only at 
230° C. ; also sodium and )>otassium at ordinary temperatures 
(icfC). the first melting at about 90** C, and the latter at about 
60** C. Thus 1 proposed the l,xw, that an alhy can bt formed out 
of Ikg constituents at a Umperaliire abcrve the melting-point of Ike 
alhy. although it he far belmv that of any consttttunt. with ho 
\appreciablf') presmrf. The extended verification of this law. as 
well as the ciecirical ami thermal phenomena associ.iied therewith, 
will be the subject of a work which 1 hope soon lo undertake and 
carry through. 

The Chemistry of Sug&r. 

The following is an abstract of some remarks made by Prof. H. 
W. Wiley, of the Agricultural Department, al the meeting of the 
Chetricai Society, held Feb. 9. Itefcrring 10 his recent work in 
Louisiana, he said, " When the cane is subjected to pressure 
analysis, it Ls found that the juice differs from that in the ordinar)- 
bagasse. There are two kinds of juice in the cane. — one stored 
in the cells, and the other in the circulation. Thcjuice oozing from 
the end of the cane, at firsl. from compression, is like water, and 
has no sugar, so far as the taste goes," Another subject of in- 
vestigation had to do with the determination of llw total solids in 
the juices, which is a difficult problem. U was fully demonstrated 
that tlie saccliarometers in use are not reliable, because they are 
mostly graduated to pure sugar sululiotis. while in Ihe cane juices 
there is a mixture of various solutions. Professor Wiley described 
the process he used of drying to obtain the total solids, and his 
method of determining them by the addition of alcohol and the use 
of paper coils. He also &aid. in regard to the genesis of sucrose, 
that it had been proved beyond doubt that it is a direct fonnaiion. 
and not a secondary product. All the facts arc against the old 
theory that starch is fonned first, and the sugar from it. The 
sugar in the circulatory sap is never a starch sugar, and cannot 
have come from sLarch. It is found in the leaf, and is formed by 
the aid of chlorophyl. He also described the polariring instrument, 
and said that many improvements have been made in it. Another 
point developed Is th.il the amount of available sugar in the cane 
is greater than it has heretofore been supposed to be. In closing, 
he said that many of these puinls had been indicated in his previous 
work, but were emphasised by his rcccni investigations. 

Rainfall beyond the Mississippi. 

Gen. A. W. Grecly, chief aignaJ officer, gave to the Washington 
Philosophical Society, at its regular meeting, Feb. 18. the partial 
roults of a study he is now engaged upon of the rainfall in the 
trans-Mississippi region. He had before him a number of maps 
upon which had been charted the observations which were the 
^MSls of his study, and referred lo them constantly as he spoke. 
He said thai the Idea that there is any part of the West that is ab- 
•olutcly rainless is now a banished myth. During the past tea 



years the number of stations for ob3er\-ation has been doubled, so 
that there are, in twelve Stales and Territories, nearly one hundred 
stations ; and the obstnvations, if reduced to a single one, would 
cover a period of nearly five thousand ywrs. The result of chart- 
ing these obscr\'ations has been to reduce very greatly the areas of 
small rainfall. The area in which the annu.1l prAripitalion was 
supposed to be less than five inches has almost disappeareii, and 
that in which the rainfall was put down at less than fifteen Inches 
has been reduced by a quarter of a million of square miles since 
the Census map of 1880 was made. 

General Greely discussed Ihe question of what constitutes an 
arid region, and said that he does not agree with Maj. J. W. Powell, 
who placed the minimum amount of precipitation necessary for 
successful agriculture al twenty inches per annum. He said that 
millions of bushels of wheat arc raised every year where the rain- 
f.ill is less than twenty inches, and referred to the statistics of 
Dakota, where more ihaji 3.600,000 bushels were raised in the two 
counties of Richland and Stutsman in iSSj. and 1,500,000 in 1S87. 
with an average rainfall of IJ.7 to 15.1 inches. 

General Greety also inenltoned the interesting f.ict, that, while 
the rainfall increases as the rivers which flow directly into the Gtilf 
of Mexico or into the Pacific Ocean are followed up from their 
mouths, it increases with the distance from the mouths of such as 
empty into other bodies of water, like the Colorado. 

General Grcely's charts also prove that much of the rainfall in 
what has been known as the arid region, and where it was formerly 
supposed that the precipitation was five inches or less, was not re- 
ported. In some of ihc-sc places the actual rainfall is as much as 
sixteen inches, and in one it is thirty-seven. This explains why 
water is fouml so abundantly in wells in some p.irts of southern 
California, where the annual rainfall has been rcponed as ten, 
twelve, and thirteen inches : the actual precipitation is twenty-four 
inches. 

General Greely said that he had caused lo be placed upon the 
charts the maximum and the ininitnurn rainfall of the various 
stations, not expecting that they would indicate any thing, but that 
the curves were almost as regular as those on the annual maps- 
He explained that the small average amount of rainfall formerly 
reported was due in part to the fact that so large a number of 
stations had been situated along the line of the Pacific Railroad. 
which, seeking low gradients, had been built through a section of 
country in which Ihe ]>recipitation was small. He spoke also of the 
prevalent opinion that the rainfall in the West is increasing, and 
said that he thmks this opinion to be correct, and closwl with the 
remark that it was not fair to treat that country on the basis of 
seasonable rauia. since the larger portion of the precipitation look 
place during different months in different sections of the region. 

In the brief discussion which followed the address. Prof. G. K. 
Gilbert said that it w.ls not safe to fix any given amount of ramfall 
as the minimum ncccssar)- for successful agriculture, without quali- 
fications. Very much depends upon the lime when the rain falls, 
and the rapidity with which evaporation takes place. More rain is 
required in Ariiona than in Dakota, and many unsuccessful agri- 
cultural experiments have been made in Utah near Camp Douglass, 
where the annual precipitation is as much as eighteen inches. 

Professor Fernow said that he had compared the amount of rain- 
fall during the five months of vegetation, in Pliiladeiphia, HuFfalo, 
Dodge City, .ind North Platte. It ranges from fifteen to seventeen 
inches, the largest amount of precipitation being at Norlh Platte. 
There w.-is no lack of rainfall at ihe eastern stations, but at North 
Plane it was inqiossilile to rai.se a crop. He learned also from 
Utah that the amount of water needed to irrigate land there was 
less after two or three ycirs than when it was first turned on. 

Prof. C. V. Riley sjroke of the frequency and violence of tlie rain- 
fall as modifying in an miportant degree its effect. 

Folk-Lore of Ireland. 

The following is an abstract of a paper read before the Anthro- 
pological Society of Washington, Feb. 12. by Jeremiah Curtin: — 

For many years I have believed that tliere w.is a great stock of 
myths and folk-lore current among the people in Ireland, as well as 
an abundance of that class of [acts which throw light on the history 
of the Imntan mind, — facts which would be valuable lo the scien- 
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tific world, and highly prized by this Anthropological Society of 
Washington. I know that there was a lar^c body of manuscript 
Gaelic literature of considerable antiquity and of high value, espe- 
cially that portion of it devoted to mythology, heroic tales, chronicles, 
and law tracts. I hoped, also, there might still remain in the minds 
of the people oif the remote districts of Ireland many idioms useful 
in explaining the language of the manuscripts, and many myths and 
tales that would supplement and strengthen the recorded mythol- 
ogy. I went to Ireland last year, therefore, for the purpose of set- 
tling this question by actual investigation, and my first step was to 
make the acquaintance of the few Gaelic scholars in Ireland, and 
examine the manuscripts preserved in Dublin. 

These manuscripts fill about two thousand volumes, are kept in 
the Royal Irish Academy and the University of Dublin, and are of 
various kinds, — histories, chronicles, treatises on law, medicine, 
astronomy, etc. Among them, and of chief interest to me, were 
the manuscripts containing the myths and heroic tales of the Gaelic 
people. These myths and tales, if printed, would fill about ten 
thousand quarto pages. This is the greatest collection of myths in 
Europe. It is perfectly unique, both in quality and quantity. 
Neither in ancient nor modem times had any nation on the main- 
land of Europe such a collection ; and O'Curry very truly said that 
the single ' Book of Leinster,' if published to the world, would make 
the reputation of any nation. 

The ' Book of Leinster ' is but one of many books of its class, 
though it is the richest of all in contents ; and the ' Book of Lein- 
ster ' is not yet accessible to the world, though it has, with three 
other volumes, been placed within the reach of a few Gaelic schol- 
ars in the form of soim facsimile copies of the original manuscript, 
with all the contractions and abbreviations, of which several hun- 
dred were used by scribes in the days before printing. Some of the 
most important of the Gaelic manuscripts of myths and tales have 
come to us in unique copies, while a great many others of equal 
value, known by title or extract, have perished. Merely a wreck, 
a remnant of the old time, has been saved ; but it is a wreck so ex- 
tensive as to excite real wonder and thankfulness. 

It is a matter of deep interest, also, to the scientific investigator, 
to learn that the chronicles of the country, both lay and ecclesias- 
tical, especially the latter, bring to light a great many phases and 
forms of thought of pre-Christian times of which we have no record 
elsewhere. There is no church history in western Europe so val- 
uable in this respect as that of the Church in Ireland ; for the con- 
version of the people was voluntary, and the country at that time, 
and for some centuries later, was free from foreign pressure of every 
description. All of the ancient beliefs and practices that could pos- 
bly be permitted, were permitted. Some of these lived on parallel 
with the Church, and others were incorporated into it. 

After a brief vbit in Dublin, where I found assistance, and a most 
agreeablehospitalityfrom the members of the Royal Irish Academy, 
the University of Dublin, and the two Gaelic societies, I set out to 
visit remote places in the west. Without entering into any detailed 
account, I may state that I visited some of the characteristic and se- 
cluded parts of the west coast, and took down personally a large 
body of myths and stories, some very long, others not so long. 
This collection of materials is sufficient to fill a couple of twelve- 
mo volumes, and will give some idea of what yet remains in the 
Celtic mind of Ireland. It is, however, but a's'mall part of that 
mental treasure still in possession of the people. 

One of the largest and finest groups of Gaelic myths is the Ossi- 
anic, or myths of Fin MacCumhal and the Fenians of Erin. Fin 
has his immediate personal attendants. He and they possess fixed 
and well- determined characters, and their names- and exploits are 
familiar to all who have heard the tales of the Fenians of Erin. 
There are no stories more popular, and they are interlaced with a 
great number of other important myths of various descriptions. 
Every place in the land has witnessed the activity with which Fin 
and his men struggled with every manner of obstacle, and fought 
with every kind of foe. Fin and Oisin, according to the stories, 
were born in a great many places in Ireland. Scotland is as full of 
their activity and birthplaces. Glencoe, the scene of the celebrated 
massacre, is a birthplace of Oisin. The account given of how these 
Fenian or Ossianic stories were preserved is remarkable enough. 
The authorship of them all is attributed to Oisin, the son of Fin 



MacCumhal. who told them to St. Patrick. St. Patrick had them 
carefully written down ; but he found them so agreeable and enter- 
taining, as well as so numerous, that he said people would neglect 
their work and do nothing but listen to these stories, so he destroyed 
two-thirds of what was told him by Oisin. From the remaining one- 
third come all the tales of the Fenians now current in Ireland and 
Scotland. In one of the stories which I collected is a complete ac- 
count of how Oisin came back from Tir nan Og (the land of youth), 
after he had been there three hundred years, and told them to St. 
Patrick. 

The time is coming when mythology may become a science, if 
scholars will work to that end, but mythology is far from being a 
science yet. There are many theories and loose statements current 
about mythology, — ' disease of language,' ' sun myths,' ' serpent 
myths,' etc., — but there is no science in all this. It is fancy, guess- 
work, efforts of men dealing with insufficient and unsatisfactory 
materials, collected, in many cases, by incompetent hands or by 
persons who tamper with materials for the purpose of improving 
them, or fitting them to some theory. 

There is probably no more striking or interesting -case of error 
than that of Max Miiller, who has founded a whole theory of myth- 
ology on what he calls a • disease of language.' Now, Max MiiUer's 
' disease of language ' is merely an incident in the history of myth- 
ology, instead of being, as he makes it, the great central and ger- 
minal factor, the parent instead of attendant of mytholi^y. Miil- 
ler's error is one that could never have been made by a man having 
proper and sufficient materials at hand from mythologies still intact. 
The things we need, above all, at present, to advance mythology on 
the way to becoming a science, are facts, and facts in mythology 
are well-preserved myths. These we need in great number, and in 
all the variants attainable in each linguistic sjock of people. 

Among the different branches of the Aryan race in Europe, there 
is none, as I have already stated, having so extensive and well- 
preserved a mythology as the people of Ireland. This mythology 
is to be found in two places, —in Gaelic manuscript, and in the 
minds of the people of the more secluded parts of the island. Only 
very small portions of the Gaelic manuscripts have been translated, 
and still smaller portions published ; so that practically this body 
of material for science is unknown to the world. The work of 
utilizing it remains to be done. Now, it will be found that the 
manuscript material can never be properly translated and explained 
without a knowledge of the words and idioms of the language, as 
well as the ideas and myths that are in the minds of the Gaelic- 
speaking people of Ireland. 

The Qualities of Fats. 
The chemist and microscopist of the Department of Agriculture 
are engaged in an examination of samples of the lard of commerce, • 
for the purpose of determining its constituents, and also of discov- 
ering the best tests for adulteration. Professor Wiley has employed 
all of the ordinary tests, but gets the best results from one suggested 
by an Italian chemist, Bechi, in which nitrate of silver is used. 
Cottonseed-oil, when brought in contact with nitrate of silver, re- 
duces the latter to a metallic state. Professor Wiley has also begun 
an interesting series of experiments to determine the refraction of 
different oily substances. The instrument used is Abba's refrac- 
tometer, which shows the index of refraction upon a scale upon its 
side. There is no literature on this subject, and the tables which 
Professor Wiley proposes to make will be an interesting contribu- 
tion to the present knowledge of the qualities of fats. X. 

Washington, D.C., March t. 



HEALTH MATTERS. 



Transmission of Infection by Rags. 

The 'Eighteenth Annual Report of the State Board of Health of 
Massachusetts ' contains a valuable report by Dr. C. F. Withington, 
who was requested by the board to investigate the question of the 
transmission of infectious diseases by means of rags. Dr. Withing- 
ton's report is very full and complete, and is a very fair and un- 
biassed statement of the facts as we understand them. His con- 
clusions arc as follows : — 

I . Small'pox has been transmitted through the medium of rags in 
a certain number of cases, small in proportion to the whole number 
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of persons who haniJIe rags, but absolutely numerous enough in 
show thai unvaccinalccl workers in rags are exj^osed to an actual, if 
not imniincnl, <Iangcr o( infeciiofi from thia source. 

2. The source of this infeciion is more frequently ilotnesllc than 
foreign rajjs. though the disease has brcn cause*! hy the latter- 
This possiWlily of infection through iniportrd rays accords with 
what is known of the tenacity of Jife of the variolous poison. 

3. Among the rarer means whereby c]»oicra Is transniitled are 
textile fabrics infected with choleraic discharges. There is evidence 
(hat clothing from cholera patients, and possibly clothing merely 
packed in an infected locality, has. when transported to a distance 
and there unpaclccrl, caused the disease in those who have handled 
it. thus slaning a fresh cholera focus. A proper distinction exists 
between clothing, un the one hand, recently removed from the 
body, and again, not long after, put on to the body; and rags, on 
the other hand, which, rf Iransporled lo this CQuntrj-, are certain to 
have undergone a carefully discriminative sorting and drying, and 
to have spent a considerable time in warehouse and on ship- 
board. 

4. The statement that cholera has been transmitted by paper- 
rags rests upon a solitary case, of which the details arc not com- 
plete, and on the reliability of which some of the highest auLharttics 
on cholera have cast doubt. It the case be accepted, it is one of 
infection by tiameiUe rags, carried only fifty ntiLes from iheir place 
of collection. 

5. An epidemic afTection, known as ' rag-sorters' disease,' appears 
to have broken out on three or four occasions in F.urojiean paper- 
mills. It was probably, though not certainly, the tlisease chilled 
' anthrax.' 

6. Authenticated instances are not to be found in whichihe other 
infectious diseases — typhus and typhoid fevers, scarlet-fever, 
mraslcs. and diphtheria — have been transniitieil through rags • 
though it is to be &aid that such evidence, supposing 'the fact Co 
exiil, would be very difiicull to gel. Neither <lo the mortality tables, 
as shown by registration reports, show a preponderance of deaths 
from these diseases in the paper-making towns. 

7. There is no evidence lo show that rag-sorters as k class arc, 
except for occasional cases of small-pox and a certain amount of 
pulmonary irritation from the dust of improperly ventilated rooms- 
less healthy than other persons engaged in in-door manual occupa- 
tions. 

8. Despite the fact that cholera is not known to have ever been 
ctmveynl to this or any other country in foreign- bale<l rags, it is a 
rexsonable precaution to prohibit the landing in any United States 
port of rags gathered in epidemically infected localities, in view of 
the pobsibilily that .miong such rags there may have been thrown 
articles of infected clothing which h^ive not Iwen sufficiently dried 
and iiiretl. or have nut occupied cm>ugh time id tlicir ttaitspoMaiton 

Ito be devoid of danger. Silch prohibitions should be limited to ihe 
' lime and phice of e[>idemtc infection : hut all necessary precautions 
should be taken to make sure lh:it rags shipped from a healthy 
port were not gathered or baled in an infected place. 

9. As Ihc only safeguard against the occurrence of small-pox 
among operatives, paper-mill owners, whether ■ incorporated com- 
panies* within the purview of the st-Mute or not. should make evi- 
dence of successful vaccination an absolute prerequisite to Ihe em- 
ployment of any person in the mill, and a rc-vacci nation at regular 
intervals (nut merely un the occurrence of an epidemic in the neigh- 
borhood) a condition of being retained in their employ. 

10. As the cont.igion of sniall-pox. phthisis, and perhaps other 
diseases, is capable of bping inspired when the particles carrying it 
arc suspended in the air in the form of dust ; and as dust, even 
when it carries iiu cunlagiun, is irritating to the rcspiiniturj' pas- 
Mges, — every mill should have, in connection with each table in 
the rag-room and in the dusting-room, a ventilating system, pref- 
erably consisting ot Hues connecled with an exhausl-fan, so that 

^the dust, as fast as it is disengaged, may be withdrawn from the 
ir. The succebs which attends Ihc working of such an apparatus, 
'In some mills where it ts in use, is a sufficient warrant for its gen- 
eral introduction. 

A law similar to thai of (irent Britain (Section 13; of the 
Public Health Act of 1875). imposing a penally on the selling or 
giving-away of infecleil rags from persons sick with any dangerous 



(lisca.se. seems desirable. Public institutions and private house- 
holders should be obliged (ard not, as At present, simply advised) 
to insure the disinfection of the more valuable articles, and the de- 
struction by tire of all rags, that h.-uve been thus exposed. 

12. As domestic rags comprise more than half those used, and 
represent a still larger proportion of the infection likely lo be car- 
ried, it follows that they should participate in whatever disinfection 
is thought necessary. This fact points to the paper-mill as the 
proper place for making such ilisin fee lion. The sulphur process 
would doubtless afford the least embarrassment to the manu- 
f.icturer; the bales being o|>ened in a lightly closed room, the rags 
being spread on racks, and sulphur burned in Ihe proportion of 
two pounds lo each one thousand cubic feet of space. The in- 
troduction of steam under iiressurc. the rags being similarly liis- 
posed, would be the most ef?ccttve disinfection passible, but woulil 
dampen the rags to their injury, unless the moisture were dried out 
at once with a current of hot air. 

Elkctrical Bt.'LLBT-rROBE,— At \ teccnt meeting of the 
New York Academy of Medicine. Dr. Girdner of .New York ex- 
hibited his telephonic bullet-probe. The interesting feature of this 
probe IS that it is operated by a current of electricity eftracted 
from the body of the patient himself, in whom it is desired to locale 
a metallic missile. The construction of this probe is as follows: to 
each of the two terminals of a telephone- receiver, an insulated flex- 
ible wire altoul four feet long is connected. At the free end of one 
of these wires a hollow, bullious piece of steel is attached. Al the 
free end of the other wire is a suitable handle in which a probe may 
be placed, and held by a clamp-screw. The internal arrangement 
of the handle is such that a perfect electrical contact exists between 
the eml of the probe and that oi Ihe wire which terminates in the 
handle : the same is true for the end of the other wire and the steel 
bulb. When a current of electricity is passed through Ilie coil in 
the receiver by means of the bulb and the prol»e, each time that tlie 
current is made and broken a clicking or rasping sound is heard in 
the receiver held to the ear. All sounds arc shut out except that 
heard when the bullet is touched ; and the apparatus is so con- 
structed tluii both hands arc left free. In describing the application 
of this probe. Dr. Girdner mentioned a case seen in practice, in 
which a musket-ball had lain between the bones of the teg for 
tweniy-iwo years. When an ordinarj- probe was passed, hard sub- 
stances could befell in many places, but it could not be told whether 
they were bone or bullet. The porcelain probe, invented by the 
distinguished French surgeon. N<tlaton. was of no use, as Ihe bullet 
was so covered by a lliick crust of s;dts of Icid as not 10 be 
marke<I when it was rubbed against the bullet. When the telephon> 
ic probe was passed, no response came so long as bone and other 
tissues were touched; but, the moment the probe came in contact 
with the bullet, a clicking and rasping sound w.-is heard in the lele- 
phune. During this test the steel bulb was held in the patient's 
mouth. ,-\ more detailed description of ihe probe, wiih illustrations, 
may be found ifi the •Vcu' York .Xfmlica! R/iord of Feb. 4, i888. 

Medical Colleges in thk United States.— The last an- 
nual report of the State Board of Health of Illinois contains some 
ver>' interesting statistics in reference to medical education in the 
United Stales. Since 1886 there have been two new medical colleges 
established, and two have ceased 10 exist. There are now 1 14 
colleges which exact an educational rcqiiircnient of intending ma- 
triculates, as against 4; formerly, there being no ch.ingc in this 
respect from the previous year ; 43 colleges now exact iittendance 
upon three or more courses ot lectures, as ,'igainsi u formerly, — 
being a gain of two over t886, — and 57 others make provisitin for 
a three or four years' graded course. Hj^ienc in now taught in 
114. and medical jurispi jdence in 112 colleges, as against 43 and 
61 respectively prior lo 18S3. There is an increase in the average 
of Icclurc-terms from 23.5 weeks lo 34.9 weeks during this period ; 
and 1 14 colleges now have terms of five months or over, and 63 
have terms of six months or over, as compared with 101 and 43 
respectively. There is only one nietlical college thai has a course 
less than twenty weeks, the Medical College of Georgia. In 1S83- 
83, out of every i.ooo niatricuiatcs, 332 were gradua1e<i, taking 
both the United Statcis .ind Oinada and all schools of practice into 
the account. In 1886-87 only 394 out of every 1,000 matriculates 
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were graduated. In the United States alone, in 1882-83, out of 
every 1,000 matriculates, [331 were graduated, while in 1886-87 
only 305 out of every 1,000 matriculates were graduated. 

The Future of Medical Graduates. — Of some one 
thousand graduates from collegiate institutions, says the Pacific 
Record, seventy-five only make for themselves a name and promi- 
nence in their calling. About two hundred, having business quali- 
fications, become rich by their practice and by judicious invest- 
ments. Four hundred abandon, in whole or in part, their profession 
for some more lucrative business: and the balance struggle with 
mediocre ability for a bare subsistence, and a wearying effort to keep 
up an appearance before the people. 

Alcohol and Fevers. — Dr. Kretzschmar of Brooklyn read 
a paper at the recent meeting in Albany of the New York Medical 
Society, on the use of alcohol in certain forms of fever. He be- 
lieved that in some diseases alcohol, if properly administered, was 
not only instrumental in prolonging life, but was frequently a most 
potent factor in preserving it. Alcohol possesses the qualities of 
both food and medicine. It is one of the best antiseptics, and the 
most reliable remedy we have in the treatment of diphtheria. He 
regarded alcohol as beneficial in the treatment of phthisis, espe- 
cially when the temperature of the patient was increased. In the 
discussion which followed, Dr. Castle advised that stimulants be 
kept in several small bottles, as, when exposed to the air. they lost 
valuable medicinal properties. 

Bovine Tuberculosis. — Dr. Brush of Mount Vernon discussed 
at the Albany meeting the subject of bovine tuberculosis. Of all do- 
mesticated animals, the bovines are the most subject to tuberculosis. 
Five per cent of the cattle in England are affected with tuberculosis, 
and it is said that twenty per cent of the cattle in some of the 
thoroughbred Jersey herds in the Northern States are similarly 
affected. He believed that more human beings were not infectedi 
because the normal temperature of the hunjan race \vas so much 
lower than that of the bovine, — 98.5'*F. in the one. and loi" to 
103** F. in the other; this latter temperature being necessary 
for the growth of the germ of the disease. The cultivation of 
tuberculosis in animals confirms this view, as resistance to the dis- 
ease decreased as the normal temperature of the animal increased. 
Thus, in the dog, resistance was good, while in the common fowl 
it was nil. Dr. Brush thought that the Federal Government would 
do better to spend its money in the investigation and suppression 
of this disease, than to appropriate five hundred thousand dollars 
to stamp out pleuro-pneumonia, which did not affect the human 
race. He believed, that, if bovine tuberculosis were eradicated, it 
would soon become eliminated from the human race, and he thought 
that physicians should strive to procure laws which would accom- 
plish this. 

ELECTRICAL SCIENCE. 
Secondary Batteries. 

It has been for many years the dream of inventors to perfect 
some apparatus by which energy could be stored, to be used when 
occasion required. The secondary battery accomplishes this better 
than any thing else that has been invented, but it has limitations 
and defects that it is well to point out. 

The two principal uses, with a great number of minor applica- 
tions, to which secondary batteries can be put at present, are the 
distribution of energy for electric lighting, and their use in driving 
street-cars. As for the first of these, it is well known that the direct 
system of constant potential distribution cannot be employed at any 
considerable distance from the central station, owing to the heavy 
investment in copper necessary. If storage-batteries could be eco- 
nomically used, however, they could be distributed at different 
ixjints through the district, to be lighted and charged by a high 
potential current, allowing comparatively small conductors to be 
used, and employing the electric plant during the day. when it 
would otherwise be idle. 

The advantages for street-car work are apparent : each car carries 
within itself the energy necessary for running it ; a break-down of 
one car does not affect the rest of the system. Compared with 
other electrical systems, the advantages are. that it can be used in 
crowded streets with no danger from high potential currents ; and 



where a large number of cars are used, it is much simpler than any 
other plan. Compared with cables, it gives a greater economy of 
power, a less first cost, and the impossibility of one accident dis- 
abling the whole line. 

The disadvantages of secondary batteries are the cost, the waste 
of energy, the deterioration, and the weight for a given capacity and 
rate of discharge. 

The type of slorage-cel^ most generally in use is some modifica- 
tion of the Faure cell, generally of the Faure-Sellon-Volkmar type. 
In it the plates are made of cast lead supportsor ' grids,' into which 
is pasted a mixture of red lead and sulphuric acid. The 'grid ' has 
in it square hour-glass shaped holes, the contraction in the middle 
being intended to prevent the active material from falling out. The 
plates pasted with red lead are put into dilute sulphuric acid, alter- 
nate plates are connected together, and an electric current is sent 
between the two sets, changing them into pure lead and lead per- 
oxide. Plates thus ' formed ' are put into cells with dilute sulphuric 
acid, a number of lead or negative plates, and peroxide or positive 
plates, in each cell. This is, very briefly, the general method ol 
manufacture. 

Now, suppose we have one of these cells fully charged, — all of 
the positive plate peroxide, all of the negative plate lead, — and dis- 
charge it through a resistance. At first the electro- motive force is 
over 2 volts. This will rapidly run down to about 1.95 to 2 volts, 
where it will remain constant (provided we do not discharge the 
cell too fast) for a considerable time, when it will begin to fall, and, 
if we continue the discharge, it will finally become zero. If, now, 
the plates be analyzed, it will be found that the positive plate has 
in it peroxide and sulphate of lead, the latter perhaps fifteen to 
twenty per cent of the whole active material. The negative plate 
will consist of pure lead and sulphate. If we charge the cell, the 
plates will be changed to pure lead and peroxide again, the electro- 
motive force will gradually rise to 2.25 volts, and, when the charge 
is nearly complete, oxygen will be given off from the positive plate. 
There are two very important things to be noticed. If we charge 
and discharge the cell a number of times, we will find that the en- 
ergy we get out of the cell is less than the energy we put in by an 
amount that varies with the rate of discharge, the efficiency being 
less as the discharge rate is greater : the average efficiency for the 
present storage-cell is something near seventy per cent. Another 
point even more important than the first is, that, if wc greatly in- 
crease the discharge rate, the electro-motive force of the cell will 
fall rapidly ; and if we persist in this, the plates will corrode and 
buckle, and the plugs of active material wilt fall out of the holes in 
the plates. There is one more disadvantage besides these, and 
that is the fact that the life of the cell, especially that of the positive 
plates, is limited. Under favorable conditions, the positive plates 
will last, on the average, two years : the negative plates will last 
much longer. 

For lighting, the most important disadvantages are the cost, the 
loss of energy, and the deterioration. The fact that the cells can- 
not be discharged at more than a certain rate does not greatly affect 
their usefulness in ordinary cases. And storage-batteries have 
reached such a state of development that it is safe to say, that, if 
they were sold and repaired at reasonable prices, they would have 
at once a great field of usefulness for electric lighting, even vnth 
their present defects. The principal cost of a storage-cell is for 
material : the cost of the labor is comparatively small, and, when 
the plates have given out, at least a part of the material is left. 

But for traction-work the greatest disadvantage is in the slow 
discharge rate permissible. At present from three thousand to 
four thousand pounds of storage-batteries are required to drive an 
ordinary car, the storage capacity being enough (or a run of from 
forty to sixty miles. This great weight increases the power neces- 
sary to run the car, the wear of the track, and the deterioration of 
the car. Besides, it means a considerable first investment, and a 
large battery to be kept in repair. If we could discharge the bat- 
tery at any rate we wished, we could make a round trip with seven 
hundred and fifty to one thousand pounds of battery. We would 
have to charge our batteries oftener, of course, but we would greatly 
decrease our items of first cost, depreciation, wear of road-bed and 
cars, and even of power expended. 

It has been variously estimated that the difference of expense be- 
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tween horses and the storage- battery, including ever;- thing but Ihe 

dctcrioralion of the batlcr>'. is (roin one tu three dol].\rs per car per 
day in (avor o( the battny. Taking a well-known (omi of baltrr)- 
as a type, supposing fifiy per cent over the cost of manufaclure is 
charged (or the cells, am! cstimaling the cost of horse-power for one 
of the New York «reet-railways : ihc difference of cost of the iwo 
systems is roughly two dulUirs and a h^if per car per day. Now, 
whether Ihp repairs of ihe b.Tllery will cost this much is a matter 
that only experience can settle, but or roads where the grades arc 
slight it is veryprobablc that the Iralierirs will Ifc must eLonotnicai. 
The irnller at present stands thus : only about fourteen per cent 
of the possible storage capacity of storage-cclU i& utiliicd ; ihcir 
discharge rale is limiied, so thai even this compar.itively sm.ill 
capacity is great in comparison to it; the cells deteriorate, so that 
a targe item of rxprnsc is in repairs ; the rtficiriicy of ihr cells is 
not greater than seventy per cent. Even with these disadvantages. 
sioragC'batLcries can be largely applied for lighting and traction- 
work. It sepnis impossible, with ilie nuniberuf investigators work- 
ing on the subject and the great possibility of improvement. tb.it 
the next tew years will not sec a great increase in the economy, 
storage capacity, and discharge rate of storage-cells; and a very 
moderate increase in any of these, esjiccially the latter, will throw 
the balance (lrcide<lly in I heir lavor for traction-work. For lighting. 
their field is equally extended. 

TKIMARV and SECiJNIfARV CURRKNT.S IN INDUCTION-COIIS* 
— The relations bciwccn ihc primary and ibe induced secondary 
currents in induction-coils have been investigated mathematically 
by several writers, the clearest and most satisfactory treatment be- 
ing probably that of Mascart and Joubcrt. Since the experiments 
of Ewing on the magnetization of iron, it has been clear, not only 
that the assumptions hitherto made h.'ive not accurately representetl 
the facts, but that aiiy rigorous mathematical treatment would, 
with our present kmjw ledge, lie im|Kissiblp. The work o( Prof. 
Galileo Kerraris in this connection is important as showing the ex- 
tent of the modification that can take place. He has dtrlermmed 
cxiierimenlally ihe difference of phase between the primary- and 
secondary currents in an old-lypo Gaulanl and Gibbs transfurtner, 
and. conipanng them with theoretical deductions of his own. Iinds 
(he agreement satisfactory'. The objections to his work seem to be 
that the apparatus he experimenteil on is obsolete, and is not of the 
type at preiient nniversnlly used; the old transformers having an 
open magnetic circuit, while now the magnetic circuit is always 
closed. The work is important, however, as showing the inade- 
quacy of the at present accepted treatment. 



KTIINOI.or.V. 
Notes OD the Kwakiool of Vsncouver Island. 

Dr. Georur M. Dawson gives in the Transactions of Ihe 
Koya) Society of Canada for rSS/ a very interesting sketch of the 
Kwakiool, a. people inhabiting the central part of Ihe coast of Brit- 
ish Columbia. He describes the numerous inbes of this nation and 
Iheir several villages, but the most interesting part of the paper is a 
description of their mode of life, iradilions. and language. Thpy 
live in Ltrge wooden houses, the from of which is painted with de- 
^signs representing the fabulous il^under-binl. whales, sn.ikes. or 
flalmon. while the |iosls and beiims suppurting the roof are carved 
In similar forms. The chilrlren are for a long time kept tted into 
the cradle. When they leave it. the criwllc and the bedding 
must be deposited at a place res<^rved for this purpose. Then a 
great festival is celebrated, and the child is given a name. On this 
occasion the f.ither has to give .iway a great part of his property. 
Dawson gives very valuable information on this givjng-away of 
property, which was well known to be practised by the tribes of the 
north-west coast, but the meaning of which was not clearly under- 
stood. He says, — 

"The rules govi^niing llie ^ff//ti/M(asthis festival is called in the 
Chinook jargon) and its attendant ceremonies have grown to be so 
iplicated that even those persons most familiar with the natives 
scarcely follow it in all its details, and it is sometimes ditficult for 
Ihe natives themselves to decide certain points. The custom was 
formerly almost entirely confined to the recogniiied chiefs, but of 
late years it has extended to the people generally, and become very 



much commoner than before. It is regi»Tided as a means of acquir- 
ing and maintaining prestige and power, but il has nowadays 
spread to all classes of Ihe community, and become the recognized 
mode of attaining social rank and respect. 

" Asa particular instance of the custom, let us suppose that a 
man of one tribe has collected together as his own. or obtained 
control of. say. five bundled blankets, and wishes to make a ^of- 
laick to some other tribe. He grw-s to its village, and makes lenown 
his intention of distributing a thousand blankets at a certain date. 
Itc begins by lending out his stock of fi»-e hundre<l blankets, giring 
largernumbers to those who are well off. This loan Ls reckoned adebt 
of honor, to be paid, with interest, at the proper time. It is usual 
to return two hl.inkets for every one borrowed. Thus the stranger 
obtains the thousand blankets for \'n% pfthUh. which, with the ac- 
companiment of much bombastic speech-making and excitement, are 
distributfrd in exact proportion to the social position of those taking 
part." 

Those who receive presents at such a festival become delMors of 
the man who gives the feast. These feasts are celebrated at a mar- 
riage ceremony or when a man wishes to take a new name. 

In connection with the remarks on the patfatcA, Dawson refers 
to the actual condition of this peo])le, and emphasizes the fact that 
the twsi way to eiiiliie ihem will be the establishment of industries 
among tlicni. The report on the legends of the people is of greai 
interest, and so is the vocalniLiry of alioui seven hundred words, 
which is of great importance, as our knowledge of that language is 
very scanty. 

BOOK-REVIEWS. 

Grtat WalerfalU. Cataractf, and Geysers. By JOHN GtBSON. 
New York. T. Nelson i- Sons. i6« $1.25. 

CA/fit/roM the Earth's. Crust, By jOHrj Gin.sON. New York, 
T. Nelson & Sons. 16". tr.25. 

Thesk two publications present in a readable form certain phe- 
nomena of physical geography : the former treating of famous cata- 
racts and geysers, the latter with a variety of geological phenome- 
na such as obtrude themselves upon the attention of the reading 
public. The book on waterfalls and geysers is well illustrated, and 
the author has described almost exclusivclythosc cataracts of which 
he was able la give an illustration. The papers of which the * Chips 
from the Earth's Cnj5t' consist were originally contributions to the 
Scotsman newspaper. Eruptions of volcanoes, great land-slides, 
tornadoes, discoveries of new gold-tields, Ihe fall of a meteor, earth- 
quakes, and similar phenomena, have given occasion to writing 
these papers; and we think the author has well accomplished his 
task to write in an .igrecable form to such people as have no 
time and occasion for systcm.itic study, but want to know what has 
been dbcovered regardingihe history of thcearth and the cause and 
true character of current geological events. The book contains a 
considerable number of illustrations. 

Minerai Ktumnts of the United Sta/es. By Davio T. Dav. 

Washington. Government. S", 

Th v. annual report on the mineral resources of the United Slates 
for the year 1886. compiled in the Division of Mining Statistics and 
Technology of the United States Geological Survey, has just been 
issueil. We find in this volume, which is the fourth of the scries, a 
minute and exhaustive report on the production and economic value 
of minerals in the United States. The arrangement is according 
to materials, and under each heading the total production, re- 
cently opened [nines, technical improvements, imports and exports, 
are treated. The sialislical tables of the preceding volumes have 
been brought forward to Ihe close of 1S86. Besides Ihe report on 
ihe annu.il production, the volume contains a brief and interesting 
review on the American iron industry, from its beginning in 1619 
m 1886, by James M. Swank, and an elaborate paper ou the iron 
ores east of the Mississippi Kivcr, by John Birkinbine. to which are 
added analyses of foreign iron ores smelted in this country. The 
volume is very exhaustive, not only treating of met.ils, coal, petro- 
leum, etc., but giving also a review of the production of structural 
materials, fertilizers, precious stones (the last by George F. Kunx) ; 
in short, of oil minerals of any economic value. 
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The Soul, or Raf tonal Psychology. By EMANUEL SwEDENBORC. 
Tr. by Frank Sewall. New York, New Church Board of Publ. 

The original of this work is in Latin, and it remained in manu- 
script for a century before it was published ; and now, after some 
forty years more, we have a translation of it in English. It is hard 
to see, however, what useful purpose the book can be made to 
serve. It is true that the present interest in psychological 
studies is great, and men engaged in them are glad to receive help 
from any quarter. But they will not get any help from Sweden- 
borg, owing to the unscientific character of his work. Every one, 
whether he knows much of Swedenborg or not, has heard of him 
as a mystic and as the founder of a religious sect. Now, mysticism, 
as Mill somewhere remarks, consists in attributing outward reality 
to the creations of our own fancy ; and that this is the method of 
Swedenborg, a few examples of his work wilt show. He assumes 
that we possess a lower mind or animus, a rational mind or mens, 
and a soul or anima, and these are perpetually spoken of by him 
as if they were distinct entities. Precisely how he does regard 
them it is impossible to say, for his expression is obscure; but the 
following passage from the appendix to the present work, and which 
is taken from another of his treatises, presents his doctrine briefly 
in his own words : " The first of the organs is the spirituous 
fluid, or soul, whose office it is to represent the universe, to have in- 
tuition of ends, to be conscious, and principally to determine. The 
next organ under the soul is the mind, whose ofifice it is to under- 
stand, to think, and to will. The third in order is the animus, 
whose oflice it is to conceive, to imagine, and to desire " {p. 357). 
Besides all these 'organs,' he speaks of something which he calls 
the • pure intellect,' his description of which is so obscure that we 
confess ourselves unable to understand what he means by the term. 
The translator of the work thinks it is entitled to credit for recog- 
nizing the part played by the brain and the body generally in con- 
nection with mental phenomena ; but, unfortunately for this view, 
Swedenborg's anatomy and physiology are quite as fantastic as his 
psychology. Thus, at the very beginning of his book, he under- 
takes to explain " the successive formation of the blood-vessels from 
the simple fibre," and he begins as follows : — 

" The simplest fibre is the form of forms, or that which forms the 
other fibres succeeding in order. The simplest fibre by its circum- 
flexion forms a certain perpetually spiral surface, or membrane, 
which is itself the second, the medullary or nervous fibre of the 
body, and is simply a little channel constructed from the simplest 
fibre, but, together with the fluid which permeates it, constituting a 
fibre. . . . This fibre, when it falls into the provinces of the body, 
again forms a kind of little gland not unlike the cortical, from which 
proceeds the bodily fibre, and this forms the little tunic which in- 
folds the arterial vessels " (p. 3}. And there is much more of the 
same sort. Now, those who believe Swedenborg to have been a 
divinely inspired teacher may perhaps accept such doctrines as 
these and such methods as their author employs ; but to other per- 
sons his book will be chiefly interesting as an example of the aber- 
rations of the human intellect. 

Childhood: its Care and Culture. By Mary Allen West. 
Chicago, Woman's Temp, Publ. Assoc. 8*". 
In estimating the value of such a work as this, the public for 
which it is intended is a prime consideration. The scientific man 
will find tittle in it likely to attract him, and what there is he can 
find in a better shape elsewhere. But the majority of mankind are 
not of a scientific turn of mind, and, as they have the practical 
problem of educating their own children before them, it is both 
natural and advisable that they should have prepared for them a 
general treatise on the nature of childhood, answering a want anal- 
ogous to that satisfied by works on home medicine. The spirit in 
which such works are written is always a reflex of the movement 
appealing most strongly to the leaders of culture. It is not diffi- 
cult to trace in this large volume the influence of new and to agreat 
extent better views upon such questions as the moral training of 
the young by means of the every-day usages of society, the proper 
dressing of children, the dangers surrounding them at critical 
stages in their development, and so on. Some rather objectionable 
features that are also new have likewise found their way into the 



work. Chief among these is the earty acquaintance of children 
with the dangers of alcohol, — a topic ridiculously overdrawn. In 
brief, this handbook aims to put together, in a style apt to attract 
the uninformed reader, the views of childhood now considered as 
most satisfactory ; taking much from the development known as 
' infant psychology,' piecing in somewhat of child-lore and anthro- 
pology, and systematizing much of such information as is often 
found in a magazine Uke Babyhood. In doing this there are many 
mistakes, some serious and' some not; but, on the whole, the work 
leaves one with the impression that it is more remarkable that it is 
not less satisfactorily performed than that it is not more so. The 
chief characteristic that marks off such a treatise from a scientific 
one, is that the former brings in so much irrelevant matter : it is not 
false, not uninteresting, but out of place. However, there is un- 
doubtedly a taste for works of this kind, and we ought to be satis- 
fied if they are no worse than this. 

Life of Thomas Hopkins Gallaudet. By his son, Edward 
Miner Gallaudet. New York, Holt. 12*'. 
This book is an interesting account of a worthy and useful man. 
It is written with filial reverence and afTection, but, so far as we can 
judge, without undue bias ; and the story is well told. Mr. T. H. 
Gallaudet was the founder of deaf-mute instruction in America, 
and the principal interest of his biography arises from this (act. 
Few among the charitable or educational improvements of modern 
times are more important than that which has enabled persons 
without the sense of hearing, to communicate with their fellow-men ; 
and, though Mr. Gallaudet was not the inventor of the system, he 
was the principal agent in introducing it into this country. It was 
during the second decade of this century that he became interested 
in the subject, while he was a theological student at Andover, and. 
at the request of a number of other persons who became interested 
with him, he abandoned the idea of entering the ministry, and 
started for London to learn the methods in use in the school for 
deaf-mutes established there. To his surprise, however, he found 
that the teaching of deaf-mutes in England was a virtual monopoly 
in the hands of a certain family, the members of which refused to 
allow him to learn the system, lest their interest should thereby 
suffer. After trying for some time in vain to induce them to change 
their mind, or to obtain any means whatever of learning their sys- 
tem of teaching, he went to Paris, where he readily obtained access 
to the information he wanted at the Royal School for Deaf-Mutes. 
Returning as soon as he had qualified himself, he opened the first 
school of the kind in this country at Hanford, Conn., in 1817, and 
continued for many years to preside over it as its principal. His 
duties, however, were somewhat arduous, and his relations with the 
directors were not always harmonious ; and after a while he re- 
signed his position. During the rest of his life he was engaged in 
various charitable and educational -enterprises. He married one of 
his own deaf-mute pupils, and there is abundant evidence in these 
pages that she became an excellent wife and mother. His son, the 
author of this biography, is continuing his father's work.^eing now 
the president of the National College for Deaf-Mutes in Washing- 
ton. During the present year the deaf-mutes of the country will 
erect a statue of the elder Gallaudet omhe grounds of the college 
at Washington, — a tribute to his memory that is well deserved. 

An Explanatory Digest 0/ Professor Fawcctfs ' Manual of Poll t~ 
teal Economy.' By CvRiL A. Waters. New York. Mac- 
millan. 12**, 70 cents. 

This little book is intended chiefly for those students who are 
preparing for examination in^rofessor Fawcett's work in the Eng- 
lish schools and colleges, and for this purpose it seems to be well 
adapted. It fills some eighty pages, and gives an excellent summary 
of the original work in clear and intelligible language, the more 
important doctrines and arguments being given in many cases very 
nearly in Professor Fawcett's own words. The original work is in 
many respects one of the best of the shorter treatises on the science, 
but it contains some doctrines that are not accepted now by the 
majority of thinkers, that of the wages fund being the most impor- 
tant. Mr. Waters objects occasionally to some of Fawcett's news, 
and indicates one or two deficiencies in the professor's work ; but 
he says nothing on the subject of the wages fund. Fawcett's 
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work may be regarded as .a brieler presentation 0/ the doctrines 
taughl by Mill, and hence this digest will serve to a certain extent 

as a summary oE Mill's work also. 

What SAali av Talk About ? New York. T. Nelson & Sons. 

This is one oF the old-style educational books, in which some 
parents or grand-parents crCertain a party of children with wise and 
instructive stories aiul adventures. The present volume treats in 
this style a great variety of subjects referring to natural s.cicncc. 
Descriptions of animal life, and anecdotes, come in for a ki^ share 
of the space: hut. besides, a-stromnmical and physical phenomena 
are explained. We fear that some of the subjects treated, as welt 
as the style oE the book, are quite beyond the grasp of children as 
young as those for whom it is intended. The trc.itiseon the physi- 
cal properties of air on p. 139, to point out one instance, cannot be 
understood by children. Thrr ,iuthor neglects throvighout the hook 
to stimulate the power of observation, and gives theories instead. 
Besides, the cursor)* way in which phenomena having no connec- 
tion whatever are treated without order and regularity must be 
rejected from an educational standpoint, as U promotes superficial- 
ness. 

A Text-Book of Algebra. By \S. S. ALDIS. Oxford, Clarendon l»r. 
12". $1.90. 

The present work is in Us gniera) plan similar to that of Pro- 
fessor Chrystol, published in 1886. While containing many of the 
new methods iind conceptions which render the latter work so 
valuable, Aldis's work is less exhaustive than Chrysiol-i', and docs 
not depart so far from the ordinary text-books in general use as 
Chrystols' docs. On this account it is hetler suited to teachers 
and students familiar with the rudiments of algebra. Indeed, the 
book is one which sliould be in the hands of every mathcmalicil 
teacher in a high school, aca<lemy. or college in the country. It is 
only by the help of such work.s as the present one that mathematical 
education can be raisetl to n higher standard than it at present 
possesses. 

The peculiar excellences of the book are found in the two open- 
ing chapters, which together occupy fifty-one pages. The book 
begins willi a ihurough discussion uf aritliiiietical ideas. The pro- 
cess of counting leads to the idea of positive integers : thence addi- 
tion, and its inverse operation subtraction, arise ; next come mul- 
tiplication, and its inverse division. By division w*e ore led to the 
idea of fractions. 

Chapter IE. is devoted to algebraic notation. By subtraction we 
arc led to the kiea of negative numbers. The laws governing such 
numbers are fully discussed and carduUy illustrated. 

At the en<l of the second chapter is introduced a brief treatment 
of vector ({uantities : this is introduced simply to show the student 
that '■algebra is something very much wider in its scope th.in a 
, mere substitution of letters for numbers to .lid in the solution of 
genera! arithmclical problems." These words arc the iuilhur's 
own. 

The remainder of the book differs lilllc from the well-known 
lext-book of Todhimier. The I.i.st chapter, on choice, might have 
been extended with advantage. 

The book is marred by clumsy and f-iuhy language. Many of 
the definitions lack precision, and many terms arc introduced with- 
out definition. Some words arc made to have two inconsistent 
meanings. 



NOTES AND NEWS. 

The first number of the Internationalts Archiv ftir Etkno- 
graphie has just been issued. The new journal is edited by J. D. 
E. Schmehr, curator of the National Ethnographical Museum at 
Leydcn. !t is novel in plan, being exclusively devoted to the dis- 
cussion of the ethnographic specimens collected among the various 
tribes and races. The journal will make accessible by illustrations 
the collections deposited in the various museums of the world. 
The text will contain papers in French, English. German, and 
Dutch, according to the choice of the author. The subjects of the 
pajiers will be the ethnographical results of expeditions, descrip- 
tions of newly discovered cthnographica.1 objects, and studies of 



collections. Objects the origin of which is doubtful will be figured 
and discussed. The plan of the journal includes also the study of 
prehistoric remains. As the material for ethnogrtphic^il studies is 
so widely scattered in private and public collections, the establish- 
ment of such a journal must be welcomed by all students of the 
science of m-in. In or<lcr to m.ike it the centre of such studies, a 
number of co-cdilors in various countries contribute to the journal. 
The first number shows that the journal will he of the greatest 
value. Three beautiful chromolithographic plates and a number of 
cuts illustrate the text. The plates show a large collection of New 
Guinea arrows, to illustrate a paper by Dr. L. Serrurier, in which 
the various forms of arrows of this large island are ably discu&sed, 
and the principal object of which is lo show that only a large col- 
lection will enable us to determine the typical forms of ethno- 
graphical objects, and to draw reliable conclusions. The third 
plate is devoted lo il»e mandaus. the sword of the Dayak. the 
manufacture and ornament* of which are described in detail by S. 
W. Tromp. This paper is illuslraied by a scries of cuts showing 
the ornaments and various forms of handles. The rest of the 
paper is taken up by notes on recent additions to collecliotis. a biblio- 
graphical review, and a discussion of objects of doubtful origin. 
The periodical is to appear bimonthly, and each number will con- 
tain about tweniy-fonr pnges text in quarto, and three chromo- 
lithographs. The journal is puMishcd by O. W. M. Trap, Leyden. 
~- The most interesting feature of the twenty-first report of the 
trustees of the Pcabody Museum is Professor Putnam's report on 
the purchase of the Serpent Mouml in Adams County. C, for 
which a number of ladies of Boston subscribed a sum of nearly six 
thnusand dollars, ami on the steps taken to secure the preservation 
of the interesting monument. Kight weeks were given to the care- 
ful restoration of the great earthwork, erecting a fence about it, so 
thai only persons on foot can enter the enclosure. The land was 
clcaicd of brush and briers, and the mound was sown with blue- 
grass-seed. A road half a mile long was made, extending to a 
grove of maples in the south-eastern comer of the grounds. In 
which are two springs. This grove has also been enclosed by a 
fence. A substantial spring-house of stone has been built, and 
trees are now being planted along the road. A gravel path ha» 
been laid out from the spring to the serpent, and various other im- 
provements have been made. It is highly gratifying that Professor 
Putn-im has succeeded in preserving this rem.irkable monument, 
.md the liberal action of the subscribers will uiulaubtcdly be a ma- 
terial help to future endeavors to preserve ancient monuments in 
the United Stales. Several changes have taken place in the board 
of trustees of the museum: Col. Theodore Lyman resigned his 
trusteeship, iind Mr. Samuel H. Scudder was elected his successor. 
George F. Boar, who resigned the presidency of the American 
Antiquarian Society, wjis succeeded by -Stephen Salisbury. Professor 
Putnam became trustee as president of ihc Boston Society of Nat- 
ural History. Professor t'lray was succeeded by Professor Lever- 
ing, president of the American Academy of Arts ^nd Sciences. 

^ A new thermomelpr for measuring the temperature of the air 
has been constructed by R.. Assmann. In order to protect It from 
ihc intluencrs of radiation and other sources of heat, he inserts the 
bulb of the thermometer in a metal tube which is open at its lower 
end. An aspirator is fastened lo the tube near the bulb, and a 
continuous current of air of about seven feet velocity passes the 
latter. Thus it assumes the true temperature of the air. Thetube 
is made of highly polished nickel-plated brass in order lo protect it 
from radiation. Experiments show that this thermometer gives 
entire salislaclion. Two instruments, one of which was cjtposed to 
Ihc sun in July while the other was shadowed, showed the same 
tem|M!rature. A dry ami a wet thermometer being inserted in the 
lube, it serves as hygrometer in the s.ntne way as the ordinary llier- 
mometer. Undoubtedly the device is superior to ihc arrangement 
of thermometer now in general use. 

— Prof. David S. Martin is about to publish the large-scale geo- 
logical map of the environs of New York Cily. which he cxhihitetj 
at the recent meeting of the American Association for the Advance- 
ment of Science. The object is to furnish a map in which all those 
important geological features which were not before brought to- 
gether in one representation, can be clearly seen by an audience or 
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3 class. The coloring will be the same as in Hitchcock's geological 
map of the United Stales. 

— The Journal of the Royal Society of New South Wales for 
1886 contains a very interesting sketch of the history of the floods 
in Lake George, by H. C. Russell, The lake has no outlet, and 
since its discovery in 1820 it has been dry twice. According to re- 
ports of the natives, the basin contained no water for some time 
previous to 1820. In 1823 it reached its highest level, attaining a 
maximum depth of twenty-four feet. Then it commenced to dry 
up, and in 1838 and 1839 it contained no water. In 1840 four feet 
of water were found in the basin, which, however, from 1845 to 
1849, was again completely dry. During the ensuing ten years the 
lake began to fill, but in 1859 it was dry for the third time. Since 
that time it steadily increased in size until 1874. when it reached 
the same height as in 1823. This record is of great interest, as it 
shows the alternating periods of humidity and dryness. It is partic- 
ularly important in connection with Seibt's and Bruckner's studies of 
similar changes in the levels of lakes in the northern hemisphere, 
which were noticed in No. 232 of Science. Bruckner arrived at the 
conclusion that the whole of the northern hemisphere passed 
through a dry period between 1830 and 1840, This was followed 
by a period of increased humidity about 1850. A new dry period 
■developed between i86o and 1865. while after 1875 the precipita- 
tion increased. The periodical changes of Lake George agreewith 
these results. From these and several other facts, Bruckner infers, 
in reviewing Russell's paper, that the whole earth takes part in 
these periodical changes. 

— Domingos Scares Ferreira Penna, the Brazilian naturalist, 
died at Pard, Brazil, on the 8th of January. During the last twenty- 
five or thirty years not a naturalist has done any work in the Ama- 
zon region who is not more or less indebted to Snr. Penna in one 
way or another. Agasstz and Hartt and the members of the late 
geological survey of Brazil were greatly aided by his valuable per- 
sonal knowledge of the region, and by his useful suggestions. He 
was at one time secretary of the province of Para, and at the time 
of his death was director of the Provincial Museum at Pari. 



LETTERS TO THE EDITOR. 

*t' Carreifioadentt a-rt rrquetted la 6e at brief az poisihli. The viriter'a name u 
in allciurt nqttirtd at fir oof e/ go«d faith. 

Tweity co^iti of the numier conlniHimg hit cemmuitication mill br /itrnithtd 
fret te any CBrrrtfiandtnt en rt^uttt. 

The editor TO/7/ be giad to piihlith any gutriet ccmonant toith Ike character of 
the faurnal. 

Ratio between Men and 'Women. 

Prof. W. K. Brooks of Baltimore has discovered that a favor- 
able environment tends to produce an excess of females among 
animals and plants, and an unfavorable environment an excess of 
males. If this be true, a race or species which is on the point of 
-extinction should have an excess of males. 

The population of Australia consists of a small and decreasing 
number of aborigines, and a prosperous and increasing population 
of foreign settlers and their descendants, amounting, in all, to nearly 
three millions of persons. As the native population is rapidly dis- 
appearing, we should expect to find the males more numerous 
among them, as compared with the females, than among the inhab- 
itants of foreign origin, provided other conditions are equal. For 
■each 100 females there were in Victoria, of native-born Australians, 
100^ males; and of foreigners, exclusive of Chinese, 121)^ males. 
The ratio of males to females in the population of foreign origin is 
therefore very much greater than it would be if it depended upon 
the birth-rale alone ; and, as this modifying influence does not 
^ect the aborigines, an excess of males among them no greater or 
even a little less than that found among the inhabitants of foreign 
origin would indicate that the excess of male births is much greater 
among them than among the people of foreign origin. Computa- 
tion shows that the excess of males among the aborigines is, not- 
withstanding these neutralizing influences, very much greater than 
it is among the foreign population. 

For all Australia there are 143.72 aboriginal males to each 100 
tfemales ; there are only 1 18.64 males of foreign descent to each 100 



females, notwithstanding the fact that 129 males settle in these 
colonies to each 100 females. 

To those who wish to follow this subject further, it may be in- 
teresting to know that an enormous collection of statistics relative 
to the Indian tribes of the United States was made under the 
direction of Maj. J. W. Powell, The results of this census have 
not been published, but the material is still available, and would fur- 
nish a much better basis of comparison than the one chosen by 
.Professor Brooks. ' O. T. MASON. 

Wuhington. D.C., Feb. 37. 



Classification of Diphtheria. 

There is a very striking resemblance between the membrane of 
diphtheria and the fungi that produce dry rot, or more especially 
those forms that grow in living trees. A white or yellow leathery 
substance is produced, sometimes known as 'punk,' — the Meru- 
lius lachrymalis in dead wood, and some species of PolyPorus in 
the living. The hyphas. or roots, penetrate the cells of the wood 
in every direction, producing disintegration and decay. 

Diphtheria is called an exudation, and classed as a bacterial dis- 
ease, a Scktsomycetes, when in fact it is a fungus of a higher order, 
a Hypkomycetes, It grows on the surface, and spreads by fibula- 
tions. and its roots penetrate deeply into the tissue, producing 
changes and decomposition, which becomes the soil for bacteria, 
generating poisons that are absorbed and powerfully affect the 
whole system. In this view its life-history has not been studied or 
found out. It is known that the membrane can be transplanted, and 
that the surface abrasions on which it growsareof a painful, smart- 
ing kind. How it is propagated by spores is unknown. There is 
evidently some peculiar condition required, as in the Merulius, 
which will not grow unless an alkali is present. It may be that an 
alkaline condition of the system is required, which is the reason of 
the capriciousness of its infection. 

The treatment of the disease in this light assumes a new aspect, 
and gives purpose to thorough local antiseptic applications; i.e., 
thorough eradication of the fungi before it can have time to poi- 
son the system. P. J. Farnsworth. 

CliocoD, lo., Feb. M. 

Sex and Consumption. 

I WAS delighted at seeing the main tendency of the article on sex 
and consumption, that appeared in Science of Feb. 3. The views 
that 1 have since 1882 been trying in vain to get investigated here, 
appear to be receiving serious attention in your great country. 
That this progress in a question of nothing less than the life or 
death of a large multitude of the civilized world may not be checked 
by the presence of one or two erroneous inferences in that article, 
I shall be glad if you will permit me to point them out. 

Although for the present time it is true that the total male mor- 
tality exceeds that of the female, yet that neither applies to all 
periods of life, nor is the difference so great as to justify the term 
* protected ' to the female in any sense. From the age of five to 
fifteen, the female mortality from consumption is much greater 
than that of the male, and it is in the later periods of life that the 
latter preponderates. Further, in the strictly rural districts the 
female mortality exceeds that of the male; antl it is only within a 
comparatively recent period that the total mate mortality has ex- 
ceeded that of the female, and that has been brought about by 
men who had been brought up and engaged in country pursuits, 
rushing into town employments. One word more. An organ that 
is subject to hyperajmia does not gradually waste away, and hence 
we must look elsewhere for an explanation of the mode in which 
those conditions of our civilization that tend to reduce the capacity 
of the chest produce consumption. G, \V. Hambleton. 

London, Feb, 16. 

A Worm in a Hen's Egg. 

The nematoid worm sometimes found in the white of the hen's 
egg is not Ascaris lumbrtcoides, as your correspondent of last week 
supposes, but a Heterakis, generally H. injlexa, the normal habitat 
of which is the fowl's intestine, but which occasionally wanders into 
the oviduct. R. Ramsay Wright. 

ToroDto, Ont., Feb. 38. 
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Calls for Domestic Aoimals. 

In reply to Mr. H. Carringlon Bolton's query in relation lo terms 
used In addressing domesticated animals, I beg leave to give in- 
funimtiun regarding the terms used by the Eskimo of Cutnlierlaiid 
Sound and Davis Strait in addressing clogs. To start dogs, a 
whittling sound made in the lliroal. and strongly aspiratc<L, some- 
thing like h.' h .' is used. Knr urging the dogs, a great variety 
ot tcnns arc used, the most common of which are the following, 
expressed in the phonetic alphabet of the Uureaii o( Ethnology : 
ak (the k being very guttural) ; yalit : tit ( the / pronounced in a 
very high key, and lasting from nhout five to ten seconds^ ; a (pro- 
nounced in a similar wayj : ynuksa kUtn ; the same sound .is the 
one used in starting the dogs. For stoppinj; the dogs, a deep 9, 
drawn very long, is used : for making them lie down, a similar d 
spoken in a low voice, and at the same time the whip is gently 
thrown over their heads. In order lo turn to the right, the driver 
sings out. tiu'a au'aya au'a, throwing the whip to the left : to turn 
to the left, the term yci'a fiu^a ya qoi'ti is used. J"'or driving dogs 
from some food or other things they may aitack. the term ha ! 
preceded by the name oE itie dog. ts used. DK. F. BoaS. 

Nev Vork, Feb. «(■■ 

. Vermin-Eaters. 

CERTAINaboriginesof South America are addicted to a peculiarly 
disgusting habit, as the following extract from A. Simson's • Travels 
in the Wilds of Ecuador " attests: " Lice of different species are 
the most ahund-tni. and it is among the commonest sights to see 
the inhabitants engaged in their chase, keenly pursuing them in 
each other's heads, and cracking ihem, when captured, between 
tlwir leelh " (p. 9). It is interesting lo compare this with the c**i- 
dence of a traveller in another part of the globe. Octavius G. 
Stone, in ' A Few Months in New Cuinea ' (Kranklin Square Li- 
brary edition). s.iys. " A very favorite pastime, particularly of the 
women, Is hunting in each other's heads for vermin. Two. three, 
or four ill a row. silling one behind the other, might he constantly 
seen in front (^f my lenl, pursuing their favurtte amusement. It is 
a common one among most colored races, and a wholesome prac- 
tice to lKH>t. Rut «ii//>^ the lice is another affair. 1 could hardly be- 
lieve my own C)TS when 1 first wiw them engaged in this disgusting 
employment ; yet they not uiily e^t eveiy one caught, but appe.^r to 
do it with considerable lest and relish. Whether they believe it 
nourishing, or lake it simply as a bonne houihe, is not quite certain. 
but opinion inclines toward the latter theory " (p. 11). Whether 
this be the correct explanation or not. remains to be seen. Cer- 
tainly it is not for lack of food that the practice is kept up. Is the 
jffactice known to exist elsewhere in America? The tribes visited 
by Mr. Sinison were the Piojes and Jivaros ; those seen by Mr. 
Sttme belonged to the Mom district of New Guinea. Perhaps when 
all in&tances of the occurrence of this strange habit ha^-e been col- 
Latcd and examined, a clear and satisfactory explanation of it may 
be given. In the mean time. I simply call attention to this interest- 
ing point in the anthropology of the Naiurvblker. 

A. F. CKAXfBESl.A1N. 
Toronto, Ftb. 13. 

In addition to Mr, Chamberialn's quotations. ) would say that 
the custom of eating vermin is a wide-spread one, although most 
travellers do not mention it in thfir reports. Parry and Lyon, as 
well as Hall, found it practised by the Eskimo of Hudson Bay and 
Frobishcr Strait. I found the same h.ibit among the Eskimo of 
Cumberland Sound and Davis Strait, and I well remember a father 
carrying his three-year-old child, and feeding it with the lice he 
picked from its head. F. Boas. 

K«w Vork, Ffltt IS. 

The Snow-Snake and the r-Sound. 

Dr. Bbai.'champ wilt, I am sure, agree with me that the pres- 
ence of the snow-snaJ<egame among the Southern Iroquoian tribes 
can be more firmly established by the evklence to be obtained di- 
rectly from the traditions of those Tuscaroras who early in the 
present century came dtrecUy from the South to their present h.ibi- 
talion in Niagara County, N.Y., and by the evidence of langtiage, 
than in any other way. 



In these traditions the Tii-ru-H-tH' (the Noltowayans). among 
others, are mentioned .^5 contestiinis with the SkA-ru'-rt^' (Tusca- 
roras) in this game of snow-snake. 

The name of the so-called ' snow -snake ' in the language o£ the 
Tuscaroras is «-i'^'iJ-^?i'i°-rf {misprinted in my former article); and 
of the game, «<i-jd-/rrf-^K'?"-/<If •j>iits (literally. • they two bet snow- 
.snake "). V-trS-hvl^'-tl is .a pure noun, having Ilie power of com- 
position eithcrwith verbs or adjectives, and also having a declension 
to express the nominative and oblique cases, —circumstances that 
in the nature of the language assign to the nuun an age far ante- 
dating the wars of 1711- 13. The game was played in winter, and 
a slight niodilicatian of it in the summer. 

The ioutht-rn limit of snow at sea-lcvcl is. in the United States, 
the 30th parallel of northern latitude; and. as the territory of the 
Southern Iroquoian tribes lay between the 35th and 39th parallels, 
it is (julte likely that ihey often had winters ' appropriate ' for the 
use of the snow-snake. 

With the assistance of some very intelligent Onondagas, some of 
whom spoke Tuscarora and Oneida in addition to their own tougue, 
] collected, in 1880 and 1884., with other linguistic matter, a vocab- 
ulary of mure than fifteen hundred words and over five hundred 
and hfly phrases and sentences, and I also made translations of two 
quite lengthy aboriginal compositions. In the prosecution of these 
linguistic studies, great care was taken in verifying the work at 
every stage of it. No Onondagan word was found in which the 
r-sound was used. 

Mr. Albert Cusick, a man of intelligence and education, was one 
of my assistants in these investigations. 

The Onondagan, like the Scnecan. tongue of to-day has cither 
transmuted the r-sonnd into an aspinile< or has simply suppressed 
it. 

Mr, Kor.itio Hale, the eminent linguist and ethnologist, saj's 
{Book of Rita, p. 46). " In former times, as we know from Jesuit 
vocibu lanes, the sound of the letter r existed in the Onondagan 
dialect. Since their day the sound has disappeaitd from it en- 
tirely." 

Dr. Daniel Wilson, in his lecture on the Huron-Iroquois of 
Canada KTrans. Roy. Soc. 0/ Canada. 1884. Sec. it. p. 105), 
states that the r-sound is "no longer heard " in the Onondagan 
tongue. 

No one denies that the r-sound once existed in the speech of 
the Onondagas. as it is still common to nearly all of the cognate 
dialects. 

The orthographies .and translations of both .Schoolcraft and Zeis- 
berger arc so inaccurate and untrustworthy that it seems strange 
to see them quoted as authority on a point of phonetics retjuiring 
precision and accuracy of observation, and record of language, for 
its proper determination. 

Dr. Beauch.nnp says that in a version of the Lord's Prayer 
sent to him hy .^ native Onondagn in that tongue, "the letter in 
question frequently occurred, but the sound was obscure. I went 
over the version with him syllable by syllable, to get the exact 
sound, and retained the letter four times aa clearly enunciated." 

Faulty articulation quite probably accounts for these lour r's re- 
tained by the doctor. 

In the summer of 1884. 1 obtained from liWng Onondag.is. and 
not from ' lifeless books." a version of the Lord's Prayer m which tlie 
r-sound does not once occur. 

One difticuhy experienced in my work was to obtain the Onon- 
dagan orthoepy of a word. The intercommingling with the Onon- 
dagas. of persons speaking cognate languages in which .^ome form 
of the r-sound occurs, is in many instances the cause of the uncon- 
scious mispronunciation of a word. 

To the student of Iroquoian tongues faulty articulation, worse 
orthography, and otosit (defective hearing) are fruitful sources of 
error. 

Every Indian is nut competent to furnish satisfactory lingubllc 
data. Equally deficient are m.iny collectors of vocabularies and 
linguistic materi.il. 

Kccogni7.ing these difficulties, the Rev. Ashur Wright, who knew 
well what Iroquoun orthoepy and orthography require, says, on the 
sixth ]>agc of his valuable Scnecan spelling-book, printed in 1843, 
" It is sometimes, also, very difficult 10 decide on tlte correct usage. 
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where there are differences of pronunciation among the Indians. 
In such cases we have sought for the pure Seneca in contradistinc- 
tion from the idioms of Mohawk, Cayuga, Onondaga, etc., and for 
Seneca as spoken by the old men." 

With these facts in view, I cannot accept Dr. Beauchamp's use 
of the r-sound in his orthography ka-wker-tah for kii-7vAe"-iQ,'. 

J. N. B. Hewitt. 

W>ihingtoii, D.C., Feb. 18. 



Qneries. 

29. The Jackson Medals. — In 1874 or 1875 a farmer brought 
to this city and sold to Mr. W. H. Daum a silver medal which his 
boys found in a stone tumulus, supposed to be the grave of Little 
Bear, an Osage chief. The medal is three inches in diameter, has 
on its face the profile of Jackson, with the words, " Andrew Jack- 
son, President of the United States, A.D, 1859," and on the reverse 
a pipe and a tomahawk crossed, two hands clasped, — one that of 
an Indian, and the other of the President, — and the words ' ' peace 
and friendship." Can you or any of the readers of Science tell me 
why these medals were given to the Indians, and whether the prac- 
tice is a common one? L. C, Wooster. 

Eureka, Kad., Feb. 33. 



Answers. 

26. The Earth's Rotation as Affecting Railway- 
Trains. — Mr. Goodridge will find a partial answer to his query, in 
•The Annual Report of the Chief Signal Officer for 1885,' Part II.. 
which lorms W. Ferrel's ' Recent Advances in Meteorology,' p. 191 . 
After having shown that a body moving in any direction on the 
earth's surface is deflected, and giving the formulas for computing 
the deflecting force, the example is treated, " If a railroad-train on 
the parallel of 45^ runs at the rate of forty Iniles per hour, what 
would be the lateral pressure per ton of the weight of the train on 
the side of the rails if both were on the same level ? " and the an- 
swer is ^ven that it would be 0.38 of a pound per ton of two thou- 
sand pounds. In reply to this query, a writer in Engineering News 
quotes the famous ' Bar's law ' regarding deflection of rivers. Fer- 
rel's formula shows that the action of the earth's rotation is not at 
all confined to a body moving in the directidti of the meridian, as 
this writer also assumes. Ferrel gives an example of this kind, and 
finds that a river one mile in width, flowing in latitude 45*^ at the 
rate of four miles per hour, will be 1.2 inches higher at the right- 
hand bank than at the left-hand bank. F. B. 

New York, Feb. 35. 

21. Globular Lightning. — Apropos of this subject, let me 
mention three cases which have come to my knowledge in such a 
way as to inspire confidence in them. The first in order of time 
occurred about 1859 or i86o, and was witnessed by a lady, the wife 
of a prominent physician. She was lying down for an after-dinner 
nap one summer day. From her letter I quote what seems perti- 
nent : " The experience was this, and at The Forest Grove House, 
Schooley's Mountains. . . . We were aroused by a sudden and 
quite heavy hail-storm. ... I immediately went to the open win- 
dow^- putting it down, leaving just space enough to put out my 
hands, in which I enjoyed the fun of catching the stones to eat. 
. . . This was only for a few minutes, when we were terribly 
startled by a flash of lightning and a peal of thunder, and I saw 
what appeared to be a ball of tire the size of my head come down 
the body of a tree about three yards from my hands. . . . The flash, 
the thunder, and the ball seemed simultaneous. . . . The tree did 
not afterward show the usual appearance of being struck, except 
just at the roots, where the ground was torn up for quite a little 
distance. . . . The house was struck at the same time and set on 
fire at the roof, but at its farthest point from us. ... I was the only 
■one who saw the ball of fire, but I have never doubted that I really 
did see it. , . . It was too plainly before my very eyes." The sec- 
ond case occurred a few miles north of Lambertvtlle, N.J.. in July, 
1879. A barn was burned, and the company which had insured it 
instituted an Investigation to determine the cause of the Are. From 
the testimony, I quote that of two men who swore that they saw ■• a 
cylindrical form of fire, apparently about three feet in diameter, and 
from six to eight feet in length, fall with a whizzing sound. . . . 



No thunder was heard, nor did any rain fall at that time. . . . 
Others also saw the strange occurrence." These men were in Penn- 
sylvania, across the Delaware River, about a mile from the spot 
where the barn was burned. The third case was at Connersvilte, 
Ind., in August of 1881. Mr. L. L. Broaddus wrote me that it was 
about twenty minutes before four in'the morning when the family 
and several neighbors were roused by a terrific crash. One of the 
neighbors, living nearly half a mile away, slept in a room from 
which she could see the Broaddus mansion. She saw a bolt strike 
a tree and burst like a bomb, scattering fire-balls over the yard, and 
brilliantly Illuminating the premises. Mr. W. H. Broaddus and his 
wife slept on the side of the house where the tree was, and saw the 
'second act;' that is, the fire-balls rolling about. They say the 
phenomenon lasted long enough for them to collect themselves 
and call occupants of other rooms, who, however, did not arrive in 
time to witness the display. The duration of the phenomenon was 
estimated by those who saw it at about a minute. 

F. C. Van Dyck. 

New Bniiuwick, N.J., Feb. lo. 

21. Globular Lightning. — It may throw further light upon 
this interesting phenomenon to quote several additional reports 
received by the United States Hydrographic Office from masters of 
vessels ; and, by permission of the hydrographer, I have 'selected 
the following as likely to be of interest in this connection. The 
phenomenon seems to be by no means unusual at sea, and perhaps 
some readers of Science who have devoted special attention to the 
study of electricity will contribute new facts or suggestions which 
may lead to a satisfactory explanation. The instances already cited 
{Science, x. p. 324. xi. pp. 38, 62), with those given below, would 
seem to furnish a very good basis upon which to build a theory. 
A further discussion will also be valuable as indicating, possibly, 
certain important details of observation which have hitherto been 
neglected, but which it might be practicable to attend to, even on 
shipboard. Captain Moore. British steamship ' Siberian,* in addi- 
tion to the report already given, states that he encountered a severe 
electric storm Jan. 17, 1887, latitude 42® 50' north, longitude 59® 
14' west ; dark, gloomy weather, with rain and sleet. Between 8 
and 9 P.M., during shift of wind from south-west to south-east, a 
brilliant display of St. Elmo's fire was observed, taking the sha[>e 
of balls of 6re shooting up from the horizon all around the vessel, 
and bursting at an altitude of about 5^. One ball, showing a green 
light, was mistaken for a vessel's side-tight ; brilliant lightning to the 
south-west. Captain Bowers, American bark ' Hannah McLoon,' 
encountered a severe electric storm Feb. 27, 1887, latitude 37** 17' 
north, longitude 73** 56' west, during a stormy gale from the south- 
west ; all points and all wire rigging brilliantly illumined ; fire-balls 
flying in the air. Captain Mitchell, British steamship ' Mentmore,' 
experienced a succession of terrific hurricanes from west-north-west 
during a voyage from Liverpool to Baltimore. Jan. 28, 1885, at 
2.30 A.M., a ball of St. Elmo's Are fell between the bridge and fore- 
mast, and afterwards played upon the foremast and gafT. This 
ball of fire was so bright that for a time it blinded the officer on 
watch. Captain MctCinnon, British brig ' Nellie Crosby,' encoun- 
tered a remarkably severe electric storm Nov. 30, 1886, off Minot's 
Ledge light, Massachusetts, with terrific thunder and blinding 
lightning. A ball burst between the masts, completely blinding all 
on board ; heavy rain ; sea full of phosphorescence. Captain 
Sparks, American bark ' John H. Pierson,' reports witnessing an 
unusual phenomenon during a hurricane, Aug. 25, 1886, between 
the hours of 9 and 11 p.m. The sky was completely overcast, the 
weather dark and gloomy, and rain falling heavily. In the northern 
horizon, balls of Are were seen to shoot upwards, reaching an eleva- 
tion of at least 30°, and covering a horizontal angle of at least 20°, 
The display continued at frequent intervals during the time men- 
tioned. Captain Bodden, British schooner 'Clara L. Dyer," reports 
that on Sept. 20, 1887, when in the Gulf of Mexico, about two 
hundred miles south by east from South Pass, had very heavyrain- 
squalls with thunder and lightning. The effect of the lightning was 
very peculiar, as it seemed to issue from the waves instead of from 
the heavens ; thought at first it was due to the phosphorescence of 
the water, but the flashes seemed too plainly marked for that. 

EVERKTT HAYDEH. 
U.S. Hjrdngmpbic Office, Feb. 90. 
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BOOK-NOTES. 

— Who arc the anarchists ? What is their 
<Iociriit€ ? Why would ihey overthrow so- 
ciety anil govcrniiR-ni, .itiil what do they wish 
to subslilulc? — these are questions fre- 
qiienlty askcU l^y iliaughlful cilizcns. An 
ankle hy Z. L. White, in th« March nuiiiber 
of TAf Amtriittn MagatiMt. will answer 
such inquiries, anil show ilie depth .iiifl viru- 
lence o( the disease o( which the Havmarkci 
munlers were only a symptom. 

— We have received an extract from 
Alden's 'ManifoliI CycUipa^sJia." The pub- 
lication is intended to be a cheap c>'clopwcli.i 
and a dictionary of the Knglish lanyuane. As 
it draws from trustworthy sources, it is re- 
liahle. an<l the print and the illustrations arc 
good, considering the niiirvellously low price 
of fifty cents per volume. 

— T. Y. Crowell & Co. will publish next 
iiionlh • Taxation in American States and 
Cities.' by Prof. Richard T. Ely of Johns 
Hopkins University, a mcmbci- of the Mary- 
land Tax Commission. 

— Henry Holl & Co. have just issued, in a 
handsome volume. 'The Life of Thomas 
Hopkins Gallaudct." founder of deaf-mute 
instruction in America. The work is a very 
intcrcstiTtg one. and will have interest for 
others than the deaf and their friends. 

— Brcntano's " New York Ciiy ' will issue 
in a few days a book by Walter HubhcU. the 
successful cxposcr of modern Spirilualisni, 
entitled 'The Great Amherst Mystery." 
which the author claims is a true narrative 
of actual experience with ghosts in a haunieil 
house, which he entered intending to expose 
a fraud, and remained to take the notes 
which he has now made use of to startle and 
convince his readers, 

— J. D. Lippincott Co. will issue on March 
I, in connection with llie Edinburgh pul>- 
lislicrs. the first volume of a new edition of 
'Chambers's Encyclopaidia,' to be complet- 
ed in ten volumes, following one another at 
short intervals. The maps will be increased 
in number, and .1 specini set for the United 
Slates introduced, En lighter literature they 
are preparing "Stanley's Expedition for the 
Relief of Emin Pacha;' ' Half-Hours with 
the Best Foreign .Authors.' in four voUinies. 
arranged hy Ch-irle* Morris; and the 5a\\\\ 
and seventh volumes of Fumcss's variifrmn 
edition of Shalispcare, devoted to 'The Mer- 
chant of Venice.' 

— An English edition of Sabykowi will 1m: 
begun with the April (i888j number, the 
ma^iiJime being issued simultaneously in 
l^ndon .tnd New York. 

— P. Blakiston, Son. & Co.. medical and 
^Bcientific publishers, booksellers, and imporl- 
■«rs. 1012 W.ilnui Street. Philadelphia, pub- 
lished Feb. 34 the sixth edition of * Memo- 
randa on I'oisonsand iheir .'\ntidoic-S." by the 
late Ur. Thomas llawkes Tanner, revised by 
Dr. Henry Liffnuiin, the niedico-icgal expert 
of Philadelphia. They have also just pub- 
lished ' Practical Physiology, including Chem- 
ical and Experimental Physiology,' by Prof. 
William Sterling of Owens College. Man- 
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Chester, illustrated with one hundred and 
foriy-two wood •engravings. 

— The March volumes of Ticknor's Paper 
-Series are as follows : ' Adventures of a 
Widow.' by Edgar Fawcett ; and 'Indian 
Summer,' by William D. Howells. 

— Ur. H. C. McCook's charming book on 
instct-life, " Tenants of an Old Farm," having 
been through several editions here in the 
hands of Fords. Howard. S: Hiilbcrt of New 
York, has now bccn.brought out in England 
by Hodder & Stoughlon. with an introduc- 
tion by Sir John Lubbock, the distinguished 
enturnolugisl. 



Proceedings of Societies. 



/■>*. at. —J. Curtin, Myths and Fslk-Talw 
of Ireland. 

B\9l»pi-il Saeitty, iVtukington. 
FtK 25. — Rohcit T. Udl. The South-west, 
ern Terminalum of the Allaniie Timber licit : 
1''. W, Tnie. Change* in The Catalogues of 
N^jrih Americnn Mammalu since i8;(>: T. H. 
lleAii, I)i«iribiition xiid lonie Charaeictfi of aur 
Saim^ni-ia; Cooper Coriicc, Some ^arty Stages 
ill ilie LiC^Hi^to^y a(TfcHia fiectinata. 

Seitiut C/ufi. LatO'fKcr. Kan. 
Ftb 24.— V. U Kelltigg, Clay* and KaoUn- 
ite ; Note* on Bactena in Potnblu Water ; 
W. S. Franklin, The Axiams of Geometry. 



German Simplified 
Spanish Simplified 

TIic l,ill<iii-in|£ *iH fic liiiinil ciiiinrtiil\ i,i.il1:c.i1 lor 
»elr-iii»iruitf<iB : (i.l Gvtnijui Siinijl ii'^J — '.'■■ini-l.-'.;: ia 
II Bumber* (wiih kcyn) Si.i". l j j Sp.uind flimpLilicil — 
II numtirr* (Willi kej'il lo ctt. each , No, 7 now re»dy ; 
■ new Dumtier oo ihc fin! o[ every iii,iiillt. Sold by all 
booluetlcn. £<ill. imlasiil, an rtceipt of price, by 
I'raf. A. KuoflMh. 140 Nauau Si., New Yoili. 



UnlanHl S- ^- Wihciikli. A Ca.. i8« W«tiMh Ave.. 
V OiajJUKt Ctiicaito. imblLh \i.iHaMdiafkafV^«paky 
by Ctku. E. Spragbc. \\oa. and >■ Abriiipi^ Grammar 
tf Velmfek. by t'roi. Kerch tiafli^wJapicd la iha um «f 
F.n|fl(>h-«peakiiiK p«apl« by Kail DurnliuM:)). ao nnli. 
Ha lied on rvccipt of price. 
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UfMi*— by tlin <i<:iv«mnienl ArMIiAl* Mkd i>(^ij&rt- 
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T»E ADDRESS ur Maj. J. W. Powell on evolution in civiliicd 
man, delivered Iwforc ihc y^nlhropo logical Society of Washington 
on Tuesday rvt-ning, a Tull abstract of which is given in our Wash- 
ington Icltcr, will be fount] inteiesting and iniportanl. It will he 
seen that Major Powell rejects the doctrines of evolulion as applied 
to the development of civiliied man by the Spcnccrian school of 
philosophers. He presents his argument in his usual lucid and 
Jorcible manner, luid illustrates each point copiously. This address 
b more popular in its character than either oi Majnr I'owell's pre- 
vious papers on the same subject, but as a scientilic discussion 
of an important scientific: question, it is, in our estimation, the best 
of the series. 

The latest kepohts received by the Hydrographic Office 
about the logs of the great rait abandoned south of Nantucket 
about two and one-half months ago. prove, that, though ihcy are 
now widely separated, their general drift has been tn an east-soulJi- 
east direction, the logs being found a little to the southward of this 
line, That they were not carried more to the northward and east- 
ward by the Cult Stream, as would be expected, was probably due 
to the strong north-west winds which prevailed during the latter 
part of December and the first part of January. Fortunately, no 
vessel has been disabled by collision with them, although the Ger- 
man bark ' Bremen,' which was in company with the logs for five 
<bys, in latitude 39** north, longitude 62' west, had her sheathing 
torn and rudder injured. 

The New York. Academy of Sciences was organized in 1817 
as the Lyceum of Natural History. It is fourth in point of age 
among American scientific societies. The name and constitution 
were changed in 1876. ' The Annals,' begun in 1824. h.ive been 
distributed in all lands, and have givi^n world-wide reputation to 
the society. The Transactions, begun in 1S81, give a record of the 
meetings, papers, and discussions, arc published in monthly or bi- 
monthly numbers, and make an octavo volume each year. The 
library now numbers over eight thousand titles, and is especially 
rich in sets of the publications of foreign societies. It is now on 
deposit in the Library Building of Columbia College, and is accessi- 
ble to the public from H A.M. to lo P.M. every day of the year except 
Sundays. The cabinet was destroyed by Bre in 1866. Previous to 
that date it was the principal collection in the city, and did a noble 
work. The academy has long looked forward to the time when it 
could secure a building of its own, such as the corresponding 
societies in Itaslon and Philadelphia have long enjoyed. It is not 
to the credit of New York that its oldest scientitic organization, 
alter nearly three-quarters of a century of steady and persever- 
ing activity, should be stiU unprovided with a building, while 
many other cities can show noble monuinenls of scientific interest 
and public spirit. Why should not the recent meeting of the 
American Association in this city he permanently commemorated 
by the erection of a fire-proof building for the accommodation of 
the academy, or perhaps of sc%'era] other societies under the same 
roof. — a building which should be at once a benelit and :in honor 
to the metropolis of America ? The interest of the community has 
, been aroused and quickened in the direction of science by the meet- 
'ing of the association, and the Academy of Sciences would now 
invite the cltitens ol New York to take a ^eater interest in its 
wcu-k. 



THE NATIONAL ELECTRIC LIGHT CONVENTION. 

The National Electric Light Association met in Pittsburgh on 
Feb. 21. and continued in session far three days. The association 
is mainly made up of representatives of the various arc lighting 
companies and of the alternating system of incandescent lighting. 
As Pittsburgh is the headquarters of the Westingliouse Company, 
and as the Wcstinghousc Company practically represents just at 
present the alternating system of electrical distribution, the investi- 
galton and discussion of the system occupied a considerable part of 
the time of the convention, although a couple of papers were read 
on underground electrical conductors, and other subjects were dis- 
cussed which will be mentioned below. 

The most imponant paper was by Mr. T. C. Smith, the title be- 
ing ' The Distribution of Electricity by Alternating Currents.' The 
alternating s>-9tcm. briefly, consists in distributing the alternating 
currents al high potential, reducing lo the low potential necessary 
for safety and for the running of incandescent lamps, by means of 

• transformers,' — that is. induct ion- coils working backward, — 
changing high-potential to law-potential currents. Mr. Smith's 
paper gave the practical cipericnce he had gained in working with 
the syi^tem. and very frankly told some of the dilTiculties he. had 
met. With regard to the best way of running the circuits, he says, 
"The general question as to whether it is bettertouscseparaie cir- 
cuits (or separate machines, or to couple them into a general set of 
' bus ' wires -ind distribute from them, is too large to be lightly de- 
cided ; as also is the question as lo whether it is best to nin separate 
circuits for separate districts, or to run into a general sptem of 
high-pressure mains outside of the sution. feeding into these mains 
al different points, and again distributing from them. . . . There 
seems to be no doubt that in underground systems the network of 
high-pressure mains wuuld be best, but for over-head work we have 
adopted the system of separate circuits from separate dynamos. 
... 1 now come to the question of the placing of the converters ; 
and for this I ihlnk lh.it you may safely lay down the general rule, 
that, wherever you are simply ci^ying current, do it at a high 
potential, and keep your low pressure for purely local distribution. 
With proper precautions. I do not see that there is any real danger 
in carrying the high-pressure wires into and llirough the building. 
. . . We started in with the idea that it was better, in caseswhere 
we had from the number of lights in a building lo use more than 
one converter, to bank them ; that is to say. connect all the prima- 
ries and all the secondaries in parallel, . . . but two or three pe- 
culiar experiences have led us to change our plans, and never to do 
so if it can be easily avoided." 

Following Mr. Smith's paper was one by Mr. Shallenljcrger, on 

• The Encrgj' of Alternating Currents.* The first part of this 
paper was a description of the ordinary and well-known phenome- 
na of alternating currents : they have been surticiently described in 
a former paper in this journal.' The following, however, is sug- 
gestive : " The question naturally arises. What effect does this new 
clement of self-induction have on the possibilities of practical meas- 
urements of .iltemaling currents for commercial work ? " The two 
cases in which the effect is negligible are, ist, the measurement of 
the current through an incandescent lamp ; and. 3d, the curreat 
supplied to lamps through converters with cores far below satura- 
tion, and carrying a I.itr proportion of their full normal loiid. 
"There is a third case, however, which arises in practice, in which 
central station instruments give a somewhat false notion of the 
actual energy transformed to the circuits; and this is the one in 
which a large number of converters are connecteil to the primary 
circuit, but with the secondaries open." In this case we may have 
no energy transformed. " while al the same time a considerable 
reading might be shown on the current insirumcnis." 

Now. I luve quoted from these papers principally because I wish 

■ Abctract ol paper on aliemadas curreni moion, Sci^iu*, F«b. •4, itSS, 
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to point out some disadvantages of the alternating system. The 
advantages of the system, as allowing the distribution of incan- 
descent lights overextended areas, are so well known, that it is no 
more than fair that the drawbacks should be recognized, as it is by 
the honest investigation of every side of a case that science and 
industries advance. It was pointed out in the paper on motors re- 
ferred to above, that the energy, being transformed, which is equal 
to CE, the product of the electro-motive force by the current, could 
be changed in two ways : supposing E is constant, we can either 
change the absolute value of C, or we change the position of its 
maximum with respect to the maximum of E. Now, if the former 
was what actually occurred, as we decreased the work being done, 
— turned out a number of tamps, for instance, — we would decrease 
the current ; and the heating of the line wire, equal approximately 
to C% R, would decrease in a still greater proportion. But this is 

3 
not what really occurs. We have ontya partial decrease of current, 
the total decrease being partly made up by a shift of the position 
of the curve representing C. It was pointed out that this was a 
disadvantage, as the heating of the line was independent of the 
position of the current curve, depending simply on its value. 
There is another disadvantage in this, which was not mentioned in 
the paper referred to. A dynamo cannot carry more than a certain 
current, corresponding to its maximum capacity. Now, if there 
were absolutely no change in the value of the current from full load 
to no load, it would mean that all of the dynamos in the station 
would have to be run all the time ; for, if we distributed the cur- 
rent among a few of them, they would rapidly heat and bum out. 
It is evident that this state of affairs would be most uneconomical, 
since the absolute number of horse-power lost in each machine 
varies very little with the load, and, besides these losses, we have 
the depreciation and wear on the machinery. Of course, the en- 
gines, supposing there were no lamps being burned, would be doing 
very little work, running uncconomically. In practice we do not 
have this state of affairs : the current does decrease in value as 
lamps are turned out in the secondary circuits, but it does not de- 
crease proportionally to the lamps turned out, and we must run 
more dynamos than are necessary to supply the energy required in 
the lamps ; and this at a reduced load, and therefore at a low efh- 
ciency. There are a number of interesting points that might be 
brought out here, but until I have calculated the results of some 
experiments, and have from them some reliable data as to the mag- 
nitude of the different effects, t will not push the matter further. 

From Mr. Smith's paper it would seem that the Westirighouse 
Company have found it best to run the converters separately ; that 
is, not to join a number of them in parallel. Now, the objections 
to this are, ist, that it does not allow the converting system to take 
advantage of the law of averages ; and, 3d, that as each converter 
is only working for a limited time on full load, and as the efficiency 
on partial loads is not great, the total efficiency is much reduced. 
As for the first, it is well known that if the total number of lamps 
in a certain district is, say, 3,000, the maximum capacity of the 
station required to supply them by a direct system will be very much 
less, say, 1,000 lamps ; this, of course, because all the houses in the 
district will never have all of their lamps burning at once. If, how- 
ever, we wish to supply them by converters, using a converter in 
each house, the capacity of our converters would have to be 3,000 
lamps, since any one house might have all the lamps burning on 
some speda] occasion. If we calculate the amount of gas we could 
bum in a month, supposing each jet were burning all the time, and 
compare with the amount we actually do bum, we will 6nd that we 
use, perhaps, one-twentieth part of the maximum capacity of our 
lights. Now, a converter working at an average of one-twentieth 
of its capacity is not an especially economical machine. 

The above considerations must interfere with the economy of the 
alternating system ; still it must be remembered that the system 
is already successful in so many cases, that, in spite of these draw- 
backs, the field before it is immense. In Mr. Smith's paper it is 
especially gratifying to notice how the system has been improved, 
and is still being improved. 

Mr. W. L. Church read a paper on ' Independent Engines for 
Incandescent Electric- Light Stations.' in which he pointed out, that, 
when the amount of energy required from an electric-lighting sta- 



tion varies within wide limits, it is better to have a number of small 
engines to drive the dynamos than one large engine. The reason 
evidently is. that while a large slow-speed engine is more econom- 
ical than high-speed engines of smaller size, when both are working 
at a maximum efficiency, yet our single large engine would only be 
working at full load for a smalt part of the day, while the rest of 
the time it would be doing only a smalt part of its possible work, 
and its efficiency would be low. With a number of small engines, 
on the other hand, when our load decreases, we can shut off 
some of the engines and dynamos, keeping those that are left up to 
very nearly their maximum efficiency. Another point in favor of 
the small engines is, that they may be belted directly to the dyna- 
mos, thus avoiding the loss in the countershafting used with the 
large machine, — a loss that might amount to twenty per cent. 

Among the other papers read was a very valuable one on electric 
motors by Dr. G. A. Liebig ; while there were a number of others, 
all of considerable technical interest. 

Pres. J. F, Morrison having declined a re-election, Mr. S. A. 
Duncan of Pittsburgh was unanimously elected president of the 
association. 

Taken altogether, the meeting was the most important, both as 
regards attendance and the papers read, that the association has 
yet held. 

WASHINGTON SCIENTIFIC NEWS. 

Maj. J, W. Powell on Evolution in Civilized Man. — Asc«t&inin|; the 
Density of the Earth. — Submarine Oil-Springs in the Pacific. 

Evolution in Civilized Man. 

The annual meeting of the Anthropological Society was held on 
Tuesday evening, March 6. Maj. J. W, Powell, the retiring presi- 
dent of the society, occupied the evening by reading a paper, the 
sixth of a series on the same subject, on the evolution of man. 

In the opening portions of his address. Major Powell explained 
the doctrine of evolution as taught in the philosophy of Darwin 
and embodied in the phrases 'the survival of the fittest in the 
struggle for existence ' and ' natural selection.' " Nature," he 
said, " gives more lives than she can support : there are more in- 
dividuals requiring nourishment than there is food. Only those 
live that obtain sufficient nutriment, and only those live that find a 
habitat. Of the multitude of germs, some perish on the rocks, 
some languish in the darkness, some are drowned in the waters, 
and some are devoured by other living beings. A few live because 
they fall not upon the rocks, but are implanted in the soils ; because 
they are not buried in the darkness, but are bathed in the sunlight ; 
because they are not overwhelmed by deep waters, but are nour- 
ished by gentle rains ; or because they are not devoured by the 
hungry, but dwell among the living. A few live because they are 
the favorites of surrounding circumstances. In the more stately 
phrase of the philosophy of evolution, they are ' adapted to the 
environment.' Evolution, or progress in life, is accomplished 
among animals or plants by killing the weaker, — the less favored, 
— and by saving the stronger and more favored. Many must be 
killed b«:ause there are too many, and so the best only are pre- 
served. Those a little above the average are saved, and this is 
called 'natural selection.' But this general statement must be fol- 
lowed a little further, that its deeper significance may be grasped." 

Major Powell then illustrated the operation of the law of evolution 
by showing the infinite variety of conditions presented by the earth 
as the home of living beings, some of the ways in which compe- 
tition for life is carried on, and the manner in which plants become 
more perfect, and animals advanced. " The endeavor has been 
made," he said, " to show what the struggle for existence means, 
and the part which competition plays in biotic evolution. Compe- 
tition among plants and animals is fierce, merciless, and deadly; 
out of competition fear and pain are bom ; out of competition come 
anger and hatred and ferocity. But it must not be forgotten that 
from this same competition there arise things more beautiful and 
lovely, — the wing of a butterfly, the plumage of the bird, and the 
fur of the beast ; the hum of the honey-bee, the song of the night- 
ingale, and the chatter of the squirrel. So good and evil dwell to- 
gether." 
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Having thus characteriied that corapciition which obtains 
amonff the platxis and lower animals in the sirugglc for life, Major 
Fowell corttiniicfl. " U is proposed to characterize the compclilion 
•which exists in ihc higher civilijiaiion between man and man, and 10 
-shflw in wh.it respect it mny be likr, and in what respect it may be 
difTcrent from, liioik. which exists in the lowt-r orders of creation; 
and (or this purpose the savage and barbaric tribes of men will be 
nejjiected. Nor will the naiioits of early civilization be considered, 
but only mankind as he has obtained the highest civilization at the 
present time. 

" In civiliit.-iiion. iTi.in docs not compete with plants lor existence. 
Thorns cannot drive him from fruits, husks cannot hide nuiritiojs 
■seeds from his eye, shdis cintiot defend sweet nuts from tiis grasp ; 
but he speedily destroys from the face of the earth the plants which 
are not of the highest value for his puqiose, and he plants those 
that are of value, and multiplies them in a man'cllous manni^r, aiid 
by skiilwl culture he steadily improves their character, making the 
sweet sweeter, the rich richer, and the abundant more abundant. 

" In the higher civilization, man docs not compete with tin- beast 
for existence. There are no howling woKcs or bears on our farms, 
ihere are no lions or tigers in civilized lands, and there are no ser- 
pents in our cities, All these dwell where fiviii/alion has not yct 
conquereil its way. Clviltied man has domesticated the nnimal : 
he hives the bee for its honey, he coops the bird for its eggs, he 
pastures the cow for her milk, and he stnbles the horse ih-it hi* boy 
may ride on its back. 

" III the higiiest civilization, the world is not crowded with human 
beings beyond their ability to procure sustentaiion ; for, if some 
hunger, it is not because of the lack of the world's food, but because 
of the imperfect distribution ol that food to all. Men are not 
crowded against plants, men are not crowded against beasts, and 
men are not crowded against one another. The land is yet broad 
enough for all. The valleys are not .ill filled, tlie hillsides are not 
all covered. The portion of tJie earth that is actually cultivated 
and utilized to supply the want^ of m.in is very small : it compares 
with alt the land as a garden to a plain, an orchard to a forest, a 
meadow to a prairie. Nature is prodigal of her gifts. The sweet 
^r, as it sweeps from zone to lone. is more lh.in enough to fan 
•very cheek : the pure water that falls from the heavens and re- 
ireshes the earth, and is again carried to the heavens on chariots of 
light, is more than enough to refresh all mankind : the bounteous 
■earth, spread out in great continents, is more than enough to fur- 
nish every man a liome ; and the iiliinilabte sea has wealth for man 
that )'et has not been touched. Thus it is that in human evolution 
over-population is not a factor, as it is in biotic evolution. 

" In the highest civilization, man docs not compete with man in 
the struggle for existence, and thus human competition is not biotic 
competition. In biotic evolution the wuK devours the fawn; but 
on the average he devours the weakest fawn, and the strongest 
fawn lives to beget a fleeter race of slags ; and the evolution of 
slag-life is accomplished by such means. But when the highway- 
man waylays the traveller, and there is a sirugglc for cjustcnce 
which ends in a murder, no step in human evolution is accomplished 
thereby. 

" Again : in the higher civilization, man docs not compete with 
man in the direct struggle for the means of existence as does the 
bnitc. In the struggle for subsistence, one ox gores anollicr to 
drive hirn from a blade of grass, one wolf rends .mother to drive 
htm from a bone. Among the animals the struggle for the means 
of existence is direct, rapacious, and cruel ; but in civilized society 
man shares with his fcllow-man : the poor and the unfortunate arc 
fed at the table of charity. A maimed beast is driven from the 
crib, but men and women will vie with one another to serve a 
inaimed man ; and one of the highest aspirations of civilized 
society is to dispense generous hosjMtality. 

" Vestiges of brutal competition still exist in the highest civiliza- 
tion, but ihc7 are called crimes; and. to prevent this struggle forex- 
jstence, penal codes are enacted, prisons are built, and gallowses are 
erected. Competition in the struggle for existence is the agency by 
which progress is sccurwl in plant and animal life, but competition 
in the struggle for existence .imong men is iriMu: most degrading. 
Brule struggles with brute for life, and in the awns of time this 
struggle has wrought that marvellous transformation which we call 



the evolution of animals ; but man struggles with man for existence, 
and murder runs riot : no step in human progress is made. 

" That struggle for existence between man and man which we 
have Considered and called crime is a struggle of one individual 
with another. But there is an organized slioiggle of bodies of men 
with bodies ol men, which is not characterized as murder, but is 
designated as warfare. Here, then, we have man struggling with 
man on a large scale, and here it is where some of our modem 
writers on evolution discover the natural law of selection. — "the 
survival of the fittest in the struggle for pxistencc." The strongest 
army sunives in the grand average of the wars of the world. 

■* When armies are organized in modem civiliz-ition. the very 
strongest and best are si;lectcd. and the soldiers of the world are 
gathered from their homes in the prime of manhood and in lusty 
health. If there is one deformed, if there is one maimed, if (here 
is one weaker of intellect, he is left at home to continue the stock, 
while the strong and the courageous are selected to be destroyed. 
In organized warf.ire the processes of natural selection are reversed: 
the fittest to live arc killetl. the fittest to die are preserved ; and in 
the grand average the weak, physically, menially, ami morally, are 
selected to become the propagators of the race." 

After iUustrating this [wint at some length, Major Powell said 
that it must now be shown what man has done with this law ol 
evolution. 

" A river has a precipice in Its course, and where the water falls 
there is danger to man. The Indian, drifting in his canoe too near 
to the brink, is earned over the cataract, and his bones are left to 
bleach upon the rocks below. But at the same place the civilized 
man finds a power, and about the cataract he builds a city, and 
with the cataract he runs his mills and factories, and that which 
was a power of destruction to the sav^^e is a beneficent agent ilt 
civilisation. 

" Two summers ago a young friend of mine, with two comrades. 
was sailing a boat on Yellowstone Lake. As he ncared the shore. 
a little cloud spread overhead: then something happened that the 
members of the |>arly knew nut. for it ciLtiie as an instant flash. 
Some time after the flash of unconsciousness, my friend, who was 
the li^vler of the party and the captain of the boat, opened his eyes 
once more to the light of day, and the sail of his little bo.it was all 
ablaze, and the mast was on fire, and a hole had been pierced in 
the bottom of his boat, and the waters of the lake were boiling up 
to fill it, and the gunwales of the boat were sinking down 10 the 
water's edge, and before him in the boat were two prostrate forms. 
— one paralyzed by the lightning-stroke, and the other dead from 
the lighining-stroke, — and he himself had his right arm scared by 
the terrible bolt; and the boat sank, hut in shallow water; and ll« 
living struggled out to land, and the maimed buried the dead on 
the shores of the lake in the land of the bc-iutiful. How terrible is 
the lightning-alrokc ! I had another frictid whose daughter was 
stricken with dire disease, and the wife and inuthcr started with the 
invalid daughter to go beyond the seas, hoping that the mild breezes 
of the Mediterranean might waft the balm of healing to the lored 
one while she dwelt on Italian shores ; but as the loved ones sailed 
.-iway. and were lost behind the curve of the world, a great fear 
came over the heart of iny friend that his loved daughter would not 
live to reach the farther land. Day by day the fear grew ; but one 
day a Hash of lightning came from beyond the sca through the 
ocean depths, and brought him a message of their safety. So the 
genius of man has transformed the very lightning of destruction 
into a messenger of love and joy. 

" It is in the same manner that the genius of man has trans- 
formed this brutal, this cruel law of evolution into a beneficent 
agency for his own improvement : and to explain this is our delight- 
ful task, 

■■ From the dawn of huniaTi culture in savagery, to the mid-day of 
culture in civilization, human genius ha.^ been producing many in- 
ventions for many purposes, and llie good have given place to the 
better, and the better have yielded to the best. 

" A sheep gathers the grass with his teeth, the ox with his tongue. 
and the horse with his lips: and teeth, tongues, and tips are modi- 
fied and developed as these animals struggle for existence. But 
the savage, just a little higher than the brute, walks through nat- 
ural meadows, and, with a stick in one hand, beats the grain from 
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the stalks of grass into a basket held in the other ; then, to sepa- 
rate the grain from the chaff, he tosses it on a tray, that the passing 
breeze may cleanse it ; then the grain is roasted, and ground be- 
tween stones, one lying on the ground, and another held in the 
hands, — two mealing-stones ; and the flour is spread on a stone, 
and baked into a cake on the coals. So stick and basket and tray 
and mealing-stones and baking-stone are the implements and de- 
vices for gathering and preparing the cereal food of the savage. 
Then man invents a reaping-hook, then a grain-cradle, then a 
reaper; and in the process of invention from the sickle to the 
reaper, what a multitude of inventions are developed! Along this 
course how many tools, implements, and machines become obsolete 
and useless, that the one great reaper may remain ! Here it is that 
we have ' the survival of the fittest in the struggle for existence ; ' 
and man, by his genius, transfers this struggle from himself to the 
work of his hands. The way from basket-reaping to power-reaping 
is long, but all the steps that way have been taken in the endeavor 
of mankind to secure greater happiness." 

Major Powell also illustrated the evolution of the power-thresher 
from the flail, of the most improved winnowing-machine from the 
fanning-tray, of the steam or water power flouring-mill from the 
mealing-stones, etc. 

" The sheep, the ox, and the horse make their struggle for exist- 
ence with teeth, tongue, and lips ; but mankind has passed beyond 
the stage where he must struggle for existence, into that condition 
where he endeavors to secure greater happiness. Tongue, teeth, 
and lips are no longer developed along the line of animal evolution ; 
but human evolution is established by the development of human 
arts, and this struggle for existence is transferred to painless ob- 
jects." 

This truth was further illustrated by describing the evolution of 
the chronometer from the clepsydra and the hour-glass, and of the 
ocean steamship from the raft. 

" Among bi-sexual animals, one of the agencies of evolution is 
sexual selection. Brutes fight with one another for mates, and in 
the grand aggregate the weaker are killed, and the stronger are 
preserved to perpetuate their kind ; and various devices are gradu- 
ally developed for attracting and winning mates, and the forms, 
colors, and habits of animals are modified thereby. But even in 
savagery this battle for sexual love is largely avoided, and, that 
peace may be preserved, marriage institutions are established. It 
seems at first that men in groups agree to marry women in groups. 
A group of men holding a group of women in common, defend one 
another's rights from violation from without, and live together in 
peace. On this plan there super\'enes another system of institu- 
tions for marriage, where a group of men are destined to become 
husbands of a group of women in severally, and the selections are 
not made by the parties themselves, but by the elders ; that is, 
where marriage is by legal appointment within prescribed groups. 
Thus marriage institutions change from age to age, and from state 
of culture to state of culture, until the highest civilization is reached, 
where the man marries the woman of his choice on ihe sole condi- 
tion that he is the man of her choice, and where the man must have 
but one wife, and the woman but one husband, and the twain are 
one in love, in purpose, and in law. But in the course of this evo- 
lution of marriage institutions, how many customs have obtained, 
how many agreements have been made, how many laws have been 
enacted ! And along the entire course of the history of marriage 
institutions, customs and laws have disappeared, that new and bet- 
ter customs and laws might take their places ; and the struggle for 
mates existing among the lower animals has been replaced by the 
endeavor to secure peace and happiness in human society. Thus 
man has transferred the struggle for existence from himself to his 
institutions. The marriage ceremony of the beast with his mate is 
a battle with a rival : the marriage of a man with his male is a 
festival of kindreds and friends. And wherever any vestige of the 
beastly struggle remains in human society, there crime is committed, 
and the course of human evolution is checked. The way from com- 
munal marriage to monogamy and personal choice is very long, but 
every step in it has been taken by man in his endeavor to secure 
greater happiness." 

The evolution of institutions was further shown by the establish- 
ment of authority, the history of which was traced from the elder- 



right through the right of the noble, by constant and long endeavor, 
into the right of the representative. 

" Comparing animals with men, among the brutes rights and du- 
ties are distributed by hoofs and claws and horns and fangs, and 
by all brutal powers ; but among men rights and duties are dis- 
tributed by institutions. 

" In this brief review of the growth of institutions, it is observed 
that forms of government are ever changing, that the constitution 
of the State is ever changing, and that the laws are ever chan- 
ging. As these changes proceed, better institutions are selected by 
men; and thus is secured a ' survival of the fittest in the struggle 
for existence ' among institutions. In civilization man does not 
struggle with man for existence ; but by the invention of institu- 
tions he emancipates himself from the reign of terror inherent in 
brutal competition, and transfers the struggle from himself to the 
institutions of his creation. 

" All of this statement may be summarized in this manner; man 
does not compete with plants and animals for existence, for he 
emancipates himself from that struggle by the invention of arts ; 
and, again, man does not compete with his fellow-man for exist- 
ence, for he emancipates himself from that brutal struggle by the 
invention of institutions. Animal evolution arises out of the strug- 
gle for existence ; human evolution arises out of the endeavor to 
secure happiness : it is a conscious effort for improvement in con- 
dition. 

" But arts and institutions alone have not secured the evolution 
of mankind, for they have been powerfully aided by two other classes 
of human invention, — namely, linguistics and opinions, — and the 
part which they have taken must be mentioned." 

Major Powell then showed that the same struggle for existence, 
and the same survival of the fittest by human selection, which have 
been found among inventions, and again among institutions, may 
be discovered among languages and linguistic methods and devices. 
" By human endeavor, man has created speech, by which he may- 
express his thoughts. And out of this endeavor, in all lands and in 
all time, the unorganized languages of savages have been developed 
into the languages of modern civilization ; and all this progress, all 
this evolution, is by human endeavor ; and in it natural selection, as 
that term is understood in biology, has played no part. 

" Along the course of human progress opinions have been chan- 
ging. The cruelty of nature in biotic evolution has been set forth. 
In this figure of speech. Nature is personified, and, if we still per- 
sonify Nature, to the savage man Nature was ever a deceiver and a 
cheat. 

" Nature tells the savage that the earth is flat, over which the sky 
is arched as a solid dome ; then Nature tells the savage that the 
sun travels over the flat earth, and under the sky of ice, by day 
from east lowest, and returns again in a cave by night from west 
to east; then Nature tells the savage that the rain comes from the 
melting of the ice of the sky. Many, strange, foolish, and false are the 
stories that Nature tells to the untutored savage. Nature is the Gul- 
liverof Gullivers, the Munchausen of Munchausens. Nature teaches 
men to believe in wizards and in ghosts. Nature fills the human 
mind with foolish superstitions and horrible behefs. The opinions of 
the natural man fill him with many fears, give him many pains, and 
cause him to commit many crimes. Out of all these savage super- 
stitions, man has travelled a long way into the light of science. And 
how shall the opinions of modern civilization be characterized ? 
And who can tell how the knowledge of the highest civilization 
transcends the knowledge of the lowest savagery ? And so opin- 
ions have been changing. — old opinions have died, and new opin- 
ions have been born, — and philosophies have struggled for exist- 
ence as man has endeavored to learn ; and with man forever the 
struggle to know has been the endeavor to secure happiness, for 
truth is good, and wisdom is joy. 

" Attention has already been called to the fact that among the 
lowest forms of life there exists a marvellous rate of reproduction. 
As hfe advances, and plants and animals are developed, the powers- 
of reproduction are curtailed, until man in the highest civilization, 
and in the highest culture of that civilization, is reached, when the- 
rate of reproduction is at a minimum. In this state of culture the 
transfer of the struggle for existence from man to the works of his 
creation is completed. With this transfer there occurs another of 
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wonderful nature. The marvellous powers of reproduction arc 
Iransfcrred frnm the body of man lo the iout o( man, and he iiiulli- 
ptics his inlcltectual creations at an amazing rate. Arts are multi- 
plied to secure tlic joys u( life. insCJiutions are mulliplicii to secure 
jusiicc, !in;,'uistics are multiplied to secure mental communication, 
and multiplied trullis .tre cliscoveted. so that the body of science is 
expanding lowards the intinlie and cow.irds Ihr infinitesimal. 

" AmCMig the lowt-r animals the law of exercise is ]>oieni : the 
organ which is used is developed; disuse leads lo weakness, decay, 
ami idiimate loss. In human evoluiion the same method of prog- 
ress by exercise is discovered to be one of the iiu]>ortatU factors. 

"Through the inventions of mankind his mind h.-i.s bvcn dcveU 
oped. If u'c review the history of the human race, and fully compre- 
hend what mental effort has twcn put forth to invent the arts u{ 
ciWlitation and all the arts that have passed away by being super- 
seded from age lo age by heller invenltons, and fully grasp ihc 
inent;il efforts involve*! therein, we may comprehend thai there is 
some good reason why ihe inventor of the electric light is superior 
to the inventor of the torch, why the inventor of the telegraph is 
superior to the inventor of the smoke- signal, why the inventor of 
the machine-shop is superior to the inventor of the Hint-factory, 
why ihc inventor of the railroad is superior to the inventor of the 
dog-sicd, why the inventor of the newspaper is superior to the in- 
ventor of a picture-writing on a lione. It has caused some exercise 
to bring about all th« mental evolution which these differences im- 
plied." 

This exercise of the hum.in mind wa> further illustrated in the 
organization and re-organiulion of States, the etuictinenl of laws lo 
take the places of those that havR hcen repealed, and in the estab- 
lishment of courts. •' To invent and apply human institutions, ihe 
mind of man has hern forever at work, and out of ihis exercise has 
come a share of the evolution of the human intellect. 

'■ Modern industries have l>een highly differentiated, or. the polit- 
ical cconomLsis would aay, in modem indiisiry there is great divis- 
ion of labor. By this division o[ labor men are made inlerdepend- 
cnt. No man lives tor himself, Imi every man lives for others. 

"When a man invents a new thresher, it is not that he may 
thresh his own grain, hut that his neighbors may usp il, that all the 
world may have it, and they, in return, may contribute to his hap- 
piness. If a man invents a new regulation or liiw, il is not that his 
own conduct may he regulated thereby, but that some injustice 
may be removed, or some justice be established, in the relations of 
the people of the Stale one to another. The farmer pinnts a field 
to raise wheat for his neighbors' bread, the gardener plants the vine- 
yard to raise grapes for his neighbors* wine, the lawyer plca<ls his 
neighbors' cause, the physician gives nepenthe to his neighbors' 
pain, the poet writes for his neighbors' delight, ttie artist paints for 
his neighbors' g.tllery, and the philosopher expounds lor his neigh- 
bors' instruction. 

" All honest men are working for other men. if a m.in works 
excltisively for himself, he is a counterfeiter, or a forger, or a sneak- 
thief, or perchance a highwayman. All love of industry, all love of 
mtegrily, all love of kindred, all love nf nrrighbor, all love, of cotm- 
try, and all love of hurrtanity, is expressed In labor for others. For 
this service thus performed a right to a reward is required, and he 
for whom the service is performed has imposed upon him the duty 
to render the reward, and the service is rendered in the hope of the 
re\*i*ard. Everywhere in civilited society men arc thus working for 
others. Every man, in all the years of his labor, loils for his tel- 
Unv-man. and the practice is universal among all honest civilized 
men. and lasts from generation to generation ; and universal prac- 
tice is gradually becoming crystallised into universal habit. One 
man is trying to make better houses for his neighbors, another man 
is trying to make better shoes for his nciglibors. another man is 
trj'ing to make better laws for his neighbors, and another man is 
tr>'ing to make better books for his neighbors. Kvery man is thus 
forever dwelling upon the welfare of his neighbors, and making his 
best endeavor for their good ; and thus the habit grows from 
generation to generation, until at last some men forget that there 
is reward for service, and labor for their fclIow-men because they 
love ihcir fellow-men. 

" It has been seen that no man works for himself. The counter- 
part of this is that every man is dependent upon his fellow-man. 



That he nay have good and abundant food, he desires the welfare 
of the fanner: that he may have good clothing, he desires the wel- 
fare of the manufacturer: thai his rights maybe maintained, he 
desires the welfare of the statesman, the jurist, and the adminisli^- 
tor: that he may have the truth, he desires the welfare of the 
author: that he may enjoy poetrjr*, he desires the welfare of the 
poeL ; and that he may enjoy art. he desires the welfare of the ar- 
tist, ft is thus that man is taught that he who loves the world loves 
himself, and he who h.ites the world hates himself. So it is tJwl 
man toils for others and plans for their welfare, and others loi! for 
him and plan for his welfare; so that every man's good is bound 
up uith every other man's good, and every man's evd is an evil lo 
every other man. And as man forever desires the goad of his 
neighbor for his own sake, from generation to generation the desire 
for his neighbor's welfare for his own s-ike gradually becomes the 
desire for his neighbor's welfare for his neighbor's sake. Thtu it 
is that selfishness is transformed into love, anrl justice and love are 
devcloijetl into the ethics of mankind. A part of the endeavor of 
mankind is governed by the principles of political economy, Injl the 
greater part is governed by the principles of philanthropy." 

Major Powell then discussed competition among civilized men. 
which difTcrsaltogeihcr from that competition which obtains among 
plants anil animals. " Il is a rivalry among men engaged in the 
same vocation to render a service la others thai the reward may !« 
received. Economic competition has or may have two factors, — 
emulation and aniagonbm. By emulation is meant the strife be- 
tween men (or greater excellence, — to perform better scr\Hcc for 
thdr fellow-men. By antagonism is meant strife in which man en- 
deavors to injure his rival tha> he may himself succeed, Emulative 
competition results in human progress : antagonistic compelilion 
results in human retrogression." 

The <lifferencc between these two kinds of competition was illus- 
trated by the strife of artists to make the licst piclures, by the or- 
ganisation of leagues or schools to instruct one another, and by 
surh an appreciation of common interest in art as leads to great 
mutual help, and a comradeship that inspires to best endeavors. 
"Such gcnemus emulation and all its products are in llie line of 
human progress. Hut jealousies, unjust criticism, carping detrac- 
tion., and vile slander lead to no progress among m,inkind. Every 
surccAS in art creates among laymen an appreciation and love of 
art in every way beneficial to the artist himself. The natural man, 
in his ignorance, spurns all works of art. Il is the cultured man 
that loves art ; and the cnliure which brings appreciation and love 
of an arises from the ethical training which works of art pvc. In 
art. demand does not create supply, but supplycreales demand. It 
is thus that the broad-minded artist rejoices in the success of his 
hralher." 

Further illustrations of emtiLilive and antagonistic competition 
were drawn from the professional classes and from those engaged 
in agrii'ullure. "The client.Tge of ihe latter is large and indelinile. 
The farmer is not striving to serve his neighbor Jones, but to serve 
the world. The farmers, too, are of great number; that is, there 
arc many ser\-anis. For these reasons a farmer does not compete 
with his neighbor or with a number of speciticd or known persons, 
but his cantpetitinn is with the whole body of farmers. For this 
reason, loo. the spirit of antagonistic competition is never born : ihc 
compelilion of farmer with farmer is purely emulative." 

These two kinds of competition were still further iltuslraied by 
the experience of the large body of people engaged in mining, man- 
ufacturing, and transporting industries. " Among them is both 
emulative and antagonistic. To avoid the evils of the latter, each 
class of employers is gradually organising corporations ortmsls; 
but by these, emulative competition is also avoided, for ihc man- 
agers of business enterprises no longer compete far business, but 
distribute business by convention. And in the same manner they 
repeal the law of competition in the labor maricet ; they seek by 
convention to establish rates of wages. The cmplnyees in these 
same industries also compete with one another in two ways, — by 
striving to render their labor more clHcienl by skilled industr)*, 
and by offering to labor for smaller wages. The first method 
of competition is emulative, the second antagonistic. In all 
civiliied society there is no competition so direful in its results, 
so degrailing to mankind, as that which is produced among the 
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employees of these classes who compete for employment by 
cheapening labor, for it results in overwork which is brutalizing, 
and in want which is brutalizing ; and the abolition of this form of 
competition is one of the great questions of the day. To avoid the 
evil, these people organize labor unions, but, while these destroy 
antagonistic competition, they also result in the destruction of 
emulative competition. The great problem in industrial society 
to-day is to preserve competition, and destroy antagonistic com- 
petition. The professional classes have already solved the problem 
for themselves, and they stand aloof and deplore the struggle ; but 
they should learn this lesson from history : that, when wrongs 
arise in any class of society, those wrongs must ultimately be 
righted ; and. so long as they remain, the conflict must remain ; 
and when the solution comes not by methods of peace, it comes by 
war. 

"Injustice is a strange monster, Let any body of people come 
to see that injustice is done them in some particular, though it may 
be one which affects their welfare but to a limited degree : they 
dwell upon it, and discuss it, and paint its hideous form one to an- 
other, until the spectre of that injustice covers the heavens, and 
gradually to that injustice the people will attribute all their evils. 
If a body of laborers receive unjust reward for their toil, they will 
dwell upon this evil so long, so often, and kindle their passions to 
such a height, that they will at last attribute to the failure of 
receiving a modicum of reward for their toil all the evils of their 
own improvidence, all the evils of their own intemperance^ all the 
evils of their own lust ; and if fire and flood come, the very evils of 
unavoidable misfortune will be attributed to the injustice of unre- 
quited toil. Injustice is of such a nature that it must be destroyed 
by society, or it will destroy society. We dare not contemplate its 
existence with equanimity, for ' behold, what a great fire a little 
matter kindleth! ' " 

One of the most interesting illustrations of antagonistic com- 
petition given was that which exists in advertising. " The honest 
system of advertising should be but a small announcement of the 
offer of goods for the information of those who desire to purchase, 
in such a manner that those who desire to purchase, may, by 
seeking, find. But in advertising as it now exists, exaggeration is 
piled on exaggeration, and falsehood is added to falsehood. The 
world is filled with monstrous lies, and they are thrust upon atten- 
tion by every possible means. The mails are filled with them. 
When a man opens his mail in the morning, the letter of his friend 
is buried among these advertising monstrosities. They are thrust 
under street-doors, and they are offered you as you walk the streets. 
When you read the morning and evening papers, they are spread 
before you with typographic display, they are placed among the 
items you desire to read, and they are given false headings, and 
they begin with decoy headings. They are posted upon walls, and 
on tho fences, and on the sidewalks, and on bulletin boards, and 
the bams and housetops and the fences of all the land are covered 
with them, and they are nailed to the tree and painted on rocks. 
Thus it is that the whole civilized world is placarded with lies, and 
the moral atmosphere of the world wreaks with the foul breath of 
this monster of antagonistic competition." 

In closing. Major Powell briefly reviewed the history of the land 
question in Great Britain, the conversion of the commons in Eng- 
land into the estates of nobles, until people learned that wanton ex- 
travagance of life is cured by elevating the poor to a higher condi- 
tion, where they speedily learn the principles of prudential repro- 
duction ; and to-day, in that land, statesmen and scholars are de- 
vising the means by which those great estates may still be distrib- 
uted among the poor. He also referred to the movements of 
wages among the laborers in Great Britain, their reduction to the 
lowest pittanceon the plea in justification of the sanction of the im- 
mutable law of competition. Then there arose a philosophy which 
sought to ameliorate the condition of the poor people by charity. 
Still later a new philosophy arose, which taught that the wage- 
fund was limited, and was sufficient to supply only a limited num- 
ber of workers ; and so wages were reduced still lower, to be fol- 
lowed by strikes and riots, which threatened the beautiful isle with 
anarchy. " And now," said Major Powell, " another philosopher 
has arisen in the world, the great Herbert Spencer; and he has dis- 
covered another fundamental principle, a major premise, — that 



human progress is by ' the survival of the fittest in the struggle for 
existence." That the fittest may survive, the unfit must die. Then 
let the poor fall into deeper degradation, then let the hungry starve, 
then let the unfortunate perish, then let the rich and the wise and 
the good and the strong live and flourish and propagate the race, 
then let the ignorant remain in his ignorance. He who does not 
seek for knowledge himself is not worthy to possess knowledge ; 
and the very children of the ignorant should remain untaught, that 
the sins of the fathers may be visited upon the children. Let your 
government cease to regulate industries, and, instead of carrying the 
mails, let them erect prisons ; let governments discharge their state- 
employed teachers, and enlist more policemen. Such is the philoso- 
phy of Spencer and his adherents. And they establish journals to 
advocate these principles, and edit papers to advocate these princi- 
ples, and they have become the most active propagandists of the 
day ; and the millions are shouting, ' Great is philosophy, and great 
are the prophets of philosophy.' 

" Thus it is that fundamental principles, major propositions, are 
discovered to justify injustice, and yet forever man is endeavoring 
to establish justice. How this shall be done I know not ; but I 
have such faith in my fellow-man, such towering faith in human 
endeavor, such boundless faith in the genius for invention among 
mankind, such illimitable faith in the love of justice that forever 
wells up in the human heart, that 1 swear by the eternal truth the 
problem shall be solved." 

Density of the Earth. 

The following is an abstract of a paper read by Mr. G. W. Hill 
at the last meeting of the Mathematical Section of the Philosophi- 
cal Society : — 

The relation which, according to Boyle's law, holds between the 
pressure and the density of the atmosphere or a gas under a 
uniform temperature, is so simple, that we are naturally curious 
to see the results of its application to the mass of the earth. The 
greater difficulty of the problem over that in which Laplace's law 
of density is employed may recommend it to us as a mathemat- 
ical exercise. 

The differential equation, which is satisfied by the density, is 
readily obtained by uniting the general equation of hydrostatics 
with the partial differential equation which the potential function 
at interior points satisfies. By certain substitutions the question is 
reduced to the integration of a differential equation of the first order 
and the subsequent quadrature. Unfortunately the first operation 
cannot be executed in finite terms, but the application of mechani- 
cal quadratures to the equation is quite easy. The differential 
equation defines a system of plane curves readily constructed by 
drawing their tangents at points suitably distributed. These curves 
fall into three groups, of which one takes up the space to the right 
of the vertical axis of co-ordinates, and is the only one applicable 
to the physical question under consideration. 

A first illustration of the general theory is afforded by treating 
the density of the atmosphere considered as surrounding a spheri- 
cal earth, in which one does not neglect, as usual, the attraction of 
the atmosphere on itself. 

Passing to the problem afforded by the mass of the earth, the 
construction of a single one of the formerly mentioned group of 
planes, and the summing of a definite integral along its line, is seen 
to contain the solution of the whole matter. 

A general table is then formed, from which we can obtain all 
the data needed for applying the general theory to any particular 
case. 

Assuming the surface density as 2.7, and the mean density as 
5.67, the density at the centre comes out 21.7, and at half the sur- 
face radius 9.4. 

If the mean density is more than fifteen-fourths the surface densi- 
ty, there is no solution. 

If the mean density is exactly three times that at the surface, the 
number of solutions is infinite. 

For the case of the earth considered above, there is only one solu- 
tion. 

Submarine Oil-Springs. 

The Hydrographic Office publishes upon the Pilot Chart for 
March some late information concerning submarine oil-springs (m 
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the Pacilic coast. The best known of theK is off what is known as 
'Coal-Oil Point,' about one and one-fourth miks west of Goleta, 
and ten miles wesi of Santa Uarbara. Captain Van HclmeR, of the 
American steamship ' Los An):;c1es.' says that when a vessel passes 
through this region the smell of the oil is sn strong as f rec|ucntly to 
cause nausea among passengers and crew, and in certain spots the 
oil can be distinctly seen bubbling up on (he surface. Captain 
Wallace, of the American sieani*lup ' City of Chester," has also 
seen oil Hoaling on the water to the north o( Cape Memlocino. frnni 
three to five miles off shore, and thinks there is another spring 
there. CapUin I'luinmcr. of the American steamship ' Gipsy," says 
the belt of ail above Santa Barbara can be seen on the darkest 
night when sailing through it. Captain Coodall. of the Pacific 
Steamship Company, says of the region off Coal-Oil Point, that on 
a calm day the water is covered for miles with oil, buhhlcs of which 
cait be seen rising to the surface and spreading ovei' K. Although 
it does not seem to smooth the water like animal oil, yet, un a 
windy day, one can see a smooth slick of oil on the surface. This 
spot is so well known by shipinasCers. that the smell of the oil is 
used as .1 guide in foggy weather, the petroletiin smell being so 
strong that a captain can never mistake his position when off that 
point. CajUiiin Ccodall says, also, that he has noiitcd a small How 
of oil from the bottom of the sea oiT Cojo Point, near Point Concep- 
tion, but there the amount of oil is very small. It cannot be seen 
bubbling from the bnitom, but is often visible on the surface, the 
odor being very perceptible. 



HEALTH MATTERS. 
Scarlet- Fever, 



Thr following striking instance, illustrating the comniunicnhilily 
of scarlet-fever, is sent us by Dr. George E. Goodtcliow of Tomb- 
stone. Arizona, in answer to the letter of inquiry sent by Scituee 
sotiie months ago : — 

"I came to Prcscott. Arijioiia, in 1 876. At that lime I was in- 
formed by physicians residinf; there for a number of years, that, to 
their knowledge, no case of scarlet-fever ever had been known 
either in the town or surrounding country. Prcscott is a pli^asant 
little mountain town of central Arizona, and at that time had a popu- 
lation of about eighteen hundrnl, and had been then, and is now. 
considered to be unusually free from disease. The altitude is about 
5.800 feet. There was no sewerage system, nor was one needed. 
In this climate of the Soulh-West, owing to the dryness of the 
atmosphere, excremcntitious material desiccates so rapidly, and the 
residents are so wn.icciistoined to the vile odors o( civilisation, that 
ihcy never have rcaliicd the necessity of supplying the pabulum of 
putrefaction, in the .slia|>e of w.iler, to their sewage. 'I'liere was 
not a fouLsinelliiig outhouse in the town, save around the saloons 
and some restaurants ; and there, he it noted, noone live<l ; neither 
w.-is .iny one there, taken sick in the ejiidemic. lo be recounted, t 
speak thus authoritatively of the rnntlilion of the vill.-\ge, for I was 
appointed health-officer, therefore knew the state of things. One 
more preliminary statement. (.)f the people living in Prcscott and 
the encompassing neigh borhoo<I. almost all were considered as old 
residents: that is, they had emigrated lo Ariiona about 1863-64, 
mostly from the Pacific coast. There was compar.iiivcly little im- 
migration into the Teiritory from 1868 lo 1876-77. Hy reason of 
this, the children iin])oncd from Cahfoniia left that Stale before the 
advent there extensively of .scartct-fever and kindred diseases, and 
were now grown lo manhood and womanhood without ever having 
had any of the contagious diseases of childhood. Many of these, 
particularly the girls, were married and h.id children ; .ind it was 
among these children that the disease which jirovcd so fatal started. 
Whatever the differences of opinion concernmg the first cases, which 
made their .ippearance in May or June. 1877, the nature and malig- 
nancy of the fever were soon conceded by even the most sceptical. 
It was scarlet-fever in its most malignant form, and. if ] recollect 
aright, it swept away between twenty and thirty children in that 
small burg before it ceased. But it was not confined to the chil- 
dren : the parents, particularly the young mothers, as described 
above, contracted the fever in all grades of severity, though usually 
in a mild form. There was .1 family, prominent in the place, with 
three children, aged from two to eight. 1 w.-w ihc medical aitcnd- 



ani. The eldest contractc<l the disease first, and in a few d.iys the 
others had it. Two of them died about the sc%'enlh day, — the two 
younger ones. The other ultimately recovered. Owing to the 
popularity of the family, a large nuniber ol visitors, sympathizing 
friend.s, and curious neighbors, as is usual in small towns, had tilled 
the plact, spite of all protests from the physician, from the begin- 
ning uf the trouble until the s-id ending. Of ihcimiiuttialefricnds, 
a large number were of the younger class heretofore described, thai 
never had had scarlet-fever. Of these, the majority were taken 
down with some form of sickness related to the disease. Most of 
them had the fever outright, but some only had severe sure throats. 
The father, mother, consulting physician, and myself were all at- 
tacked. Whether 1 ever had had the fever, I do not know. 
The father, two young men. and myself, who had iK'cn closely in 
contact with the children from the beginning of their illness, lay at 
the point of death for some days ; and, of all who were in the house. 
not one escaped without some manifestation of the dise-ise. Thus 
cfTcclually was the fever spread. It seems lo me this is a striking 
illustration of the coiitmunicability of the disease. Of course, Ihc 
objection may be raised, the sanitarj* conditions of the house wc^re 
not good. But they were. The house w-is a new one, a year old. 
of wood, set up from the ground by short two-by-four scantling, so 
lh:it tl)c wind had an clcg.int ch.\nce lo ventilate the building. 
There was no cesspool, or foul locus of any sort, in the neighbor- 
hood. It was, in fact, an ideally clean place. Some of those who 
had typicilcasesof the fever were twenty-four and twenty-five years 
of age. 

"Now, here w.is an epidemic, which, so far as we knew at the 
beginning, had no antecedent case to initiate it. My subsequent 
investigations settled that point. It was ascertained that the pre- 
vious ycir, at Fort Whipple, mx army post nejtr tlie edge of town, 
there h.-id been scime cases of what the post surgeon pronounced 
scarlet-fever. Thus died the case of the de r/twvitcs. At any rate. 
the anus probundi of origin was put on the preceding year's 
cases. Where they came from, never was shown certainly ; but as 
sonic f.unilies had recciuty joined the station, coining from infected 
points, it was a natural supposition to conclude thai they brought 
it with ttiem. This is the strongest concatenation of circumstances, 
derived from person-il observation. I cin give, 1 have not entered 
into details showing absence of other sources of contagion in the 
persons attackeil. This must be assumed as having been estab- 
lished at the lime." 

Vaccination Statistics.— The following extract from Tht 
Snni/ariiin would seem lo indicate that a campulsar>' vaccination law 
has ils advantages : " The success of the anli-vaccinationists is aptly 
shnwn by the results in Zurich. Switzerland, where for a number of 
years, until 1883.3 compulsory vaccination law obtained, and small- 
pox was wholly prevented (not a single cisc occurred in 1883). 
This result was sdeed upon in the following year by the anti-vac- 
cinationists, and used against the necessity for any such law. and it 
seems they had sufficient influence to cause its repeal. The dealli 
returns for that year ^1883) showed that for every thousaml deaths 
two were caused by small-pos ; in 1884, there were three; in 1885, 
seventeen : and in the first quarter of 18H6. eighty-five." 

Blood-Chances.— The Paris correspondent ol the AVit- YarA 

Medual Jaarnali»;>ji\\\^i the application of spectroscopy to the 
study uf pathological alt trrations in the blood is receiving considerable 
attention in that city. So far, the considerable expense of the large 
instruments employed has to a great extent prevented any use being- 
made in medicine of the principal characteristics of the coloring- 
matter of the blood, cither in the normal or in the pathological 
slate; but a late invention of Dr. Hcnocque's pKices in thehandsof 
the medical profession a handy, portable ha^mato-spectroscope, that 
will almost go into a waistcoat pocket, and with which a spectral 
analysis, both qualitaitvc and quantUalive, of haemoglobin and its de- 
rivatives (oxyhiumoglobin. meihxmogtobin, etc.). can be made at the 
bedside. But it will be asked. What is the advantage of knowing 
this ? Well, it has been proved to be of the utmost importance in the 
study of the variations of ihe activity of the re<luctian of oxyhemo- 
globin in health and in disease- This Dr. Hi^nocque makes us tee 
with his instrument applied to the thumb. A small elastic-band 
lig.aturc is tied around the lower part of the thumb, and on the 
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haematoscope being applied to the nail, which is exposed to the 
usual daylight (as strong as possible, but that from a house-window 
is enough), the energy of the exchange going on between oxygen 
and the tissues can be seen. This new idea is of great practical 
importance in the study of the phenomena of nutrition, both in 
physiological and in pathological states; so that such physicians as 
Professor Germain S^e are now taking the matter up and applying 
it to the study of many pathological states, such as anasmia, etc. 
Dr. Henocque is one of Professor Brown-Sfiquard's best men. He 
has given the results of some three hundred and seventy cases in 
which experiments were made. 



BOOK-REVIEWS. 

Proceedings of the American Society for Psychical Research. 
Vol. i. No. 3, 1887. 

The appearance of Miss Fletcher's paper upon ' The Supernatural 
among the Omaha Tribe of Indians," in the Proceedings of the 
Psychic Research Society, is of importance, because it shows that 
this society is in part ready to take the anthropological view of such 
notions, to find their interest in the recording of such popular be- 
liefs as a contribution to the statistics of human thought with no 
more reference to their possible objective verification than is neces- 
sary to shed light upon their origin. Apart from this. Miss Fletch- 
er's paper is extremely interesting as showing the naturalness with 
which the supernatural enters into the every-day life of unenligh- 
tened people. It is also noteworthy thai the Omaha ghost lets him- 
self be heard so much more than seen, while with us the reverse is 
the case. This fact is very suggestive, and several aids to an ex- 
planation present themselves. It is also worth mentioning how 
Uttle the evolution of terror is associated with the 'ghost-noises' of 
the Omahas. 

All those who have followed the eventful career of the ' Phan- 
tasms of the Living' — the depository of the wof-k of the English 
Psychic Research Society — will read with interest the controversy 
between Mr. C. S. Peirce, the well-known mathematician and logi- 
cian, and Mr, Edmund Gurney. The former makes a detailed 
enumeration of all such cases regarded by Mr. Gurney and his as- 
sociates as a proof of spontaneous telepathy, and shows that a 
large proportion of these suffer from serious omissions and fallacies, 
mainly sinning against the principles of the logic of induction. This 
brings a lengthy reply from Mr. Gurney, and a still longer rejoinder 
from Mr. Peirce. The discussion turns upon details, and must be 
read in full. Two points may be briefly noticed. The first relates 
to the estimation of the probability of a certain thought occurring to 
our minds within a given period. This is always a delicate task ; 
and, as so much of our mental activity goes on in the region of the 
unconscious, it seems safer to make a very liberal estimate in this 
regard ; and, if we do this, a larger number of coincidences of such 
presentiments as the death of a friend (as prompted by an unde- 
fined feeling about his welfare) with the actual occurrence will be 
attributable to chance. It is through the neglect of this considera- 
tion that the evidential value of many of the best cases is decidedly 
weakened. Next, as Mr. Peirce well argues, if we admit that the 
cases as they stand defy explanation by ordinary reasoning, it is 
very easy to invent half a dozen hypotheses explaining the facts as 
well as docs the telepathic theory, and in the minds of many people 
by no means as improbable as the latter. 

The reports of the several committees are more than usually sat- 
isfactory. The report of the committee on though t-transferrence, 
apart from an injudicious closing paragraph, is a frank confession 
of negative results. The committee on experimental psychology, 
of which Dr. C, S. Minot is the chairman, give the results of their 
inquiries as to the prevalence of a feeling sufficiently strong to in- 
fluence action with reference (i) to sitting down thirteen at table, 
(2) to beginning a voyage on Friday. (3) to seeing the new moon 
over your left shoulder. The results are, that both in men and in 
women the most prevalent superstition is (3) ; the least prevalent 
is (i); and that about one man in ten, and two women in ten, ac- 
knowledge a belief in these superstitions. Furthermore, the ques- 
tion, whether in choosing between two otherwise equally desirable 
houses you would be influenced by the reputation of the one as 
haunted, is answered in the affirmative by forty-four men and sixty- 



six women in one hundred ; but it should be added that a large 
number place this choice on accessory grounds, and not on the 
haunt^dness of the house. Whether these statistics will be taken 
as marking the prevalence of frankness or of real superstition, must 
be left for each to decide. 

The reports on haunted houses and on mediumistic phenomena 
presents few points of interest. The opposite is true of Mr. Cory's 
admirable observations on hypnotic phenomena. Only a single 
observation of the many ingenious tests devised by Mr, Cory can 
here be given. The fact that some hypnotic subjects can dissociate 
a suggested hallucination with a blank card, is explained by sup- 
posing that some trifling irregularity on the card serves to their 
hypersensitive senses as the direct excitant of the hallucination. 
This Mr. Cory supports, and really proves. A pencil with one end 
slightly nicked is placed on end on a mantel, and the subject is 
given the suggestion that nothing is upon the mantel. Then eleven 
other precisely similar pencils are placed on the mantel, when the 
subject is asked to count them, and counts eleven. A strip of 
board is so held as to cover the nick on the one pencil, and under 
this condition the subject counts twelve, showing that the sight 
of the nick sets the mind so as not to count that pencil. 

This valuable number of the Proceedings is concluded with two 
notes from the pen of Prof. William James. In the first, Professor 
James gives the results of experiments upon the ■ re-action time ' in 
the hypnotic state; showing that it is at times longer, and at times 
shorter, than in the normal slate, and that a more detailed analysis 
of the kind of hypnosis is necessary to explain these results. The 
other brings together a number of important facts concerning the 
'consciousness of lost limbs.' 



LETTERS TO THE EDITOR. 

' ' Cerrtspa<tdtnts are regmited ta be at ifitf at fesiibU. Tht nrittr'i nam* i» 
in alleattt rtquirtd at proof ef gead faith. 

Tw.'iity cafiiti 0/ the nttmitr coHtiiiaimj! kit cemmmKittUion viilt b€ furttithtd 
/rt€ la any corrti^ondent on rtguttl. 

Tkt tditor UBiU bi glad to fiu6Hik any qutrlti cenianaut taitk Ikt tkafacitr of 
tkt lomrnal. 

Diamonds in Meteorites. 

On Sept. 4, 1886, a meteoric stone weighing about four pounds 
fell at Novy Urej, Krasnoslobodsk, in the Government of Penza. 
Siberia. In this MM. LatchinoR and Jorefeif found what they 
supposed to be diamonds of microscopic size. In an insoluble 
residue small corpuscles, showing traces of polarization, were 
harder than corundum, and having the density and other charac- 
teristics of the diamond, and were present to the amount of one 
per cent of the whole mass (see Nature, Dec. i. 1887), Through 
the courtesy of his Excellency Julien V. Siemaschko of St. Peters- 
burg, I have been able to procure a small piece of the meteorite. 
Mr. H. Hensoldt, section-cutter at the School of Mines, very kindly 
prepared sections of the same, which I found to contain metallic 
iron in small thin plates, magnetite in small opaque grains, a pla- 
gioclase felspar, and olivine in oval grains, but was unable to detect 
any of these bodies in the sections. Prof. H. Carvill Lewis, to 
whom I sent the material, informed me that he had extracted 
two small oval bodies, almost isotropic, and showing no more 
traces of polarization than occur in many diamonds. With some 
other fragments of the meteorite, and not with these, he made 
two good scratches on a polished sapphire. He did not mount the 
crystals, because they were again lost : so I could not examine them. 
He was, however, inclined to support the views of the describers. 

I found, that, by grinding with a sapphire four particles of the 
meteorite, I distinctly made a number of minute but deep scratches 
on each polished face of four different sapphires with each piece of 
meteorite. These scratches are characteristic of but one mineral 
that we know, and that is the diamond ; but they are evidently so 
minute, that they form a coating or an aggregate over the other 
minerals, and were too small to distinguish, but yet exist in quan- 
tity, and may also possibly be the amorphous form of the diamond 
known as carbon or carbonado (?) Small pieces of the meteorite 
were then boiled for some time in hydrochloric, sulphuric, and 
nitro-muriatic acids. This readily removed all of the iron and mag^- 
netite, leaving only the skeletons of olivine, on which were small 
black particles, one of which was elongated but rounded, suggest- 
ing two joined cubes(?) On crushing one of these olivine pieces 
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wilh black crystals altached. aatl grinding it with n polished sapphire. 
it readily scratched thn same- If a larger quantily of innlerinl 
comes to hand, the writer will have polished a diamond with the 
powder of the ineleorile, using a new wheel for the purpose. The 
writer has not seen the paper of MM. Latchinoff and Jorefeif. but 
there seems to he every reason lo substantiate ihdr conclusions. 

These facis are o( especial interest, since on Jan. 15, 1887. Prof. 
L. Fletcher, curator of the Mincralogica] Department of the British 
Museum, read before the Mineralogicil Sacicty of F.ngland a paper 
on a mctcnriie which was founJ in the sub-district of Youndegin. 
Australia, in 1S84. and in which he stated he had found a new 
form of graphite of cubic form, with the hardness of 2.5 and n 
specific gravity of 3.13. To this he gave the name of ■ cliftonite,' 
calling allention, also, lo the fact that Haidinger. in 1846, had found 
what he described as graphite pscudomorph after iron pyrites 
i^ogg-fHi/or/ .-innaien, 1846, Ixvii. p. 437). olitained hy him from a 
nodule of graphite which had dropped out of the Ar\'a meteorite. 
Gustav Rose ( Besekreibung und Entheilung dtr Mtteoriten, 
1864. p. ifi; Pog^enderf Annaltn, 1873) expressed an opinion that 
this mode of rcpiacemciit of the cube edges on these crystals was 
suggestive of holo-symmetry rather than hcmi-symmeiry, and that 
this interpretation would exclude iron pyrites as a possible antece- 
dent mineral. 

The cliftonite was readily examine<l with a i-inch objective: and 
from its structure Professor Fletcher concluded, that, while it is dif- 
ferent from native graphite, the sharpness, scparateness. and com- 
pleteness of the crystal, the brightness of the faces, the delicacy of 
the acicular projections, and especially of the rrhtuse, almost Hat, 
square pyratimls. or some of the faces, are quite sufficient to prove 
that the form lias never had any other than its present tenants ; in 
other words, ihal it is not a pscudomorph. When in cubes, the 
diamond has faces not very unlike those of the Youndegin crystals, 
and shows a similar bevelling of its edges by the rounded ictrahex- 
edm. Again : Professor Fletcher says it might be argued, that. 
during a hurried crj'slallization of the carbon, circumstances initial- 
ly favorable to the formation of ihc diamtiml had finally permiiied 
the existence of carbon in a gr-tphitic form only. He had also 
found distinct graphitic crystals, cube octahedrous in form, in the 
Cocke and Sevier County (Tenn.j meteorites. 

When we consider thai only a few meteorites have been exam- 
ined for this mineral, we have reason to expect some interesting 
restilts in the future, GEORGE F. KUNZ. 

New Vork.Murxili ft, 

A Pseudo- Meteorite. 
Through the kindness of Dr. DcWilt Webb of St. Augustine. 
Fla., I have been able to examine a portion of the so-called * meteor- 
ic stone." weighing over two hundred pounds, which was said to 
have been seen lo fall in an old cultivated field near Middleburgh, 
Clay County, Fla., and which was exhibited at the Subtropical Ex- 
position at J.-icksonville. Fla. it is a concretionary limonile, and 
roi of meteoric origin. George F. Ki^nz. 

New Vorit, MuchC 

Monocular vi. Bioocular Vision. 

As a constant student of binocular phenomena, 1 have been 
much inlerested in Mr. Hyslop's letter in ScitHce of Feb. 10. I 
have repeated the experiment illustralrti liy his Fig. 1, and con- 
firmed his results. Km I do not think they are to be explained by 
any supposed struggle between monocular and binocular vision, 
but in a far more obvious way, which, in (act. he himself suggests. 

In binocular combination of such simple figures as circles, where 
the means of estimating distance is reduced to ocular convergence 
alone, the estimate is very imperfect and uncertain. Our knowledge 
so interferes with cur visual judgment that we are apt to over-esti- 
mate the distance. In fact, many persons even find a difl!icuUy in 
seeing the combined binocular image any nearer than the two mo- 
nocular images. As long as altcniion is 5xcd nn the combined cir- 
cle, the homogeneous image of the needle will seem beyond, as it 
ought. This will be much more distinct if we range the point of 
sight back and forth, combining successively the needle-points and 
the circles. But when we transfer atlenlion wholly to the double 
images of the needle, these latter will sometimes appear nearer 



than the circle ; not. howe\*er. because the needle seems nearer than 
before, but because the circle drops to the plane of the paper, where 
it tends to go. anyhow. 

The fxperimcnt illustrated by his second figure I cannot confirm. 
It is true that experiment wilh his figures as drawn in Scifnee con- 
firms his results, hut this is only because the figures are badly 
drawn. The positions of the two small circles b and r arc not 
symmetrical. When accurately drawn. I find, on combining, that 
the small circle and the large circle appear exactly on the same 
plane. My son, aged eighteen, and well practised in binocular ck- 
periments, confirms my results perfectly. Whether Mr, Hyslop'a 
original figures were imperfect, or have been only badly copied. I 
know not; but the wonderful distinctness with which Wnocular 
combination will bring out and exaggerate the smallest differences 
in apparently sunilar figures, is well known. 

Joseph LeConte. 

Berk«le]r,Cal., Feb. u. 

The Scientific Swindler Again. 
Thr following from the Inih'itnnpolix Jcurnal <rA Feb. 24 may- 
be of interest to those who have been the victims of the swindler 
so extensively advertised by your own and other journals: " Thfr ■ 
book-lhict who has, under the names of W. R. Taggan, Professor 
Cameron, Professor Douglass, ;uid various altasts. travelled over 
the country, representing himself as a scientific student, and borrow- 
ing valuable books, has been arrested in Cincinnati, where he gave 
the name of Olto Syrski. He w.is recognised yesterH.iy by Profes- 
sor CoIIctl of this city, who was one of his victims. Professor Col- 
let learnetl where his books had been sold, and will probably recover 
them." It is to be hoped that this will stop his operations, at least 
for a time. A. W. BUTLER. 

BrooliTilU. Ind., Much ■■ 



A Critique of Psycho-Physic Methods. 

Dr. Joseph Jastrow. in the second number of \.hc/ournaie/ 
/'*j'Mp%7, discusses the principal psycho-physic methods now In 
use, and advocates a thorough reform of the science of psycho- 
physics. One of the principal conclusions at which he arrives i* 
that no such thing as a differential threshold exists: thai is to say. 
that there is no definite point at which the dilfereuce of two sensa- 
tions ceases to be perceptible. Dr. Jastrow's arguments fail to con- 
vince us, He s.iys. "The threshold is described as a point not ex- 
actly constant, but nearly so: above it all differences can be fell, 
below it all differences v.inish into uncnn.sciousncss. No matter 
whether liiile or much bclaw this point.lhcy arc utterly losl. it is 
idle to say, as Fechncr at limes docs, that they differ in the amount 
of additional stimuhition necessary to bring them up into conscious- 
ness, unless you mean that the series below the so-called threshold 
is an exact continuation ol the series above il ; and, if you do mean 
this, then the thrcjhol<l loses all its distinguishing peculiarities, and 
ceases lo exist." Further on. in discussing the theory of the right and 
wrong cases, he iays. " It has been proved thai the ratio uf wrung 
answers increases as the difference between the stimuli decreases ; 
but the ' threshold theory ' claims that this last fails lo hold after 
this difference has been diminished below a certain ratio." 

In cunsidering these objecliDiis. I may be allowed to treat two 
classes of sensations sci>arately : Tirst. the judgment thai a difference 
exists is based on a sudden change in the character of the senisition 
either in space or time ;, second, the judgment refers lo sensations 
separate in space or time or in both. As an example of the former, 
we may assume two adjoining fields of various colors or various in- 
tensities of light, or a sound suddenly increasing in intensity or 
heij^hl. The tlircshold theory says there is a certain difference be- 
tween these adjoining sensations below which no difference will be 
perceived. Practically tliis is admitted by Jastrow. In trying to 
meet such an argument, he first says thai there exists only an aver- 
age threshold : i.e.. the average smallest perceptible proportion of 
intensity or wave-length al the two sensations on which the ob- 
server is able to form a judgment. He continues. " Here you either 
(I) tacitly assume thai nut many observations are la be taken, or 
that (2) no matter how many observations were made, no mistake 
would ever occur.'* 

The arguments of the advocates of the threshold heor)' are 
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-somewhat difTereiU from whal Jastrow woulO make us beltex'e. In 
the lirsi class of sensations there are two reasons (or ihe existence 
or.! threshold.— & physlologiCAl ■ind a psycholo^cal. As i bal- 
ance has a certain limit uf accur.-icy beyond which it dcies not show 
differences o( weight of two bodies, so our organs of sensation are 
not able to show differences between stimuli varying Only lo a very 
small extent. This is the physiological threshold. Put, besides, 
the advocate ol the threshuld theory says it is necessary (hat the 
sens-Tlions shoTild differ in .1 certain ilegrec. else they cannot be ttis- 
linguishcd. He does not say. however, as Jastrow assumes, that 
the magnitude of this Irasl perccpliliie dilTrrcnce is ihe simie at 
any moment. On the contrary, it depends on the siaie of mind of 
the person, and varies jual as Jastruw's sensibility vaiLcs. every 
moment having its own threshold, the average of which is ihe aver- 
Agc threshold of the observer. 

The thcor)- of the threshold may be summed up in the following 
remarks : — 

Two sensations arc given, the difference of which is to be judged 
upon. The judgment can have various characlerisiics. Kither a 
certain phenomenon is observed which has no immediate connec- 
tion with the sens.llians to he compared (for instance, the tine divid- 
ing two fields of various colors is observed), or the sensations are 
separate in space and lime. In this case the conception uf the 
former is compared with xhr. latter sensation. In the former case 
the physiological threshuld is the main consideration, and for this 
reason it may be omitted in these brief remarks. 

In the latter case let Ihe sensations S^ and i", bcgiven. which are 
produced by the stimuli j^ and s,. Let >", tic the first to be ob- 
served. In making the comparison. Si will not be correctly re- 
membered ; but ihc probability that anollier and simitar sensation. 
Jk> which vrauld correspond to the stitituLusi,. is produced. will be 

the constant depending upon the conditions of Ihe experiment. 

Experiments show that f't'incrcases when the difference between 
J, and Si decreases. 'Further cxperimcnlsshow that when the two 
stimuli f J and j, differ hut slightly, in a great number of cases the 
observer will judge 5, — 5,. According to ihe theorj- of prob- 
ability. (/'' is only very small as compared lo all other possible re- 

productions. Therefore the only possible explanation of the fact 
that the judgment J>\ = 5, is comparatively frequent, is, that not 
only in tho!se instances when the conception S, is reproduced are 
both judged to be identical, but tliat sensations varying only slight- 
ly from S, cannot be distinguished from it ; and the taskof psycho- 
physic methods is to lind the limits of these vahatiuns. Mathe- 
matically the' number of observations in which both sensations are 
considered the same is expressed by the following fomiuI.T : — 

it, and (J are the upper and lower thresholds respectively. This 
explanation agrees exactly with the ob5er^'ed fact, thai slightly dif- 
ferent stimuli, cannot be distinguished; and Jastrow's objections 
arc founded on a misconception ol the mathematica! basis of the 
theory. No advocate of the threshold theory assumes, as Jastrow 
supposes, ihal below the threshold the probabiltiy of a greater error 
js the same as that of a smaller error. 

In another passage i»f his critique, Jastrow rejects the use of 
doubtful cases in the theor>- of right and wrong cases. It seems to 
me that his objccliuns cannut he accepted. The f.ict is. that in a 
number of cases doubtful answers must be given. In his paper he 
says, and rightly, that (he contiUence is increasing with the differ- 
ence of the sensations. Now, the answer ' doubtful " is nothing else 
than an expression of the degree of confidence ; and, accordmg to 
the above formula, the proper way to include these answers in the 
theorj- is to assume a second threshold which shows the limit of 
doubtful cases, and this has been successfully done. 

It will e.isily he seen that variations of a sensation such as as- 
sumed by the theory outlined above always occur, and that they 
must ])revail in all psycho-physic experiments except in Ihe first 
class. 



Dr. Jastrow 's suggestion to measure the sensibiUly by psycho- 
physic methods is a good one. It has been successfully applied fur 
measuring various degrees of attention, and the writer fully agrees 
with Dr. Jastrow's opinion thai this is the most promising field of 
psvcho-physic research. Dr, Krasz Boas. 

N«w Vork. Mirch t. 



American and Foreign Microscopes. 

Mvailcntion having been called to the 'Complaint' in 5f/V«« 
for Dec. J. 1887, and the following articles on microscopes, the 
facts did not seem to me fully presented therein, I immediately 
addressed the following questions to more than twenty of the lead- 
ing colleges of the country, the iJeparlmenI of .'\gTicullure, Geolog- 
ical Survey, and Microscopical Society of Washington. D.C., .-ind 
Messrs. Wolle and Smith, two of the oldest microscopists in the 
countrj'. The results an? herewith presented, with my own ideas 
on the subject. 

The questions were. 1. How many microscopes of American 
make have you ? [659.] 3. How many of foreign make? [434-) 
3. How many without a joint? [yo>)-] 4- l^ your studems 
work standing, or sitting? 5. Is the instrument used in an in- 
clined position to any extent ? 

The figures in brackets give the sums total of the replies. Penn- 
sylvania Universily reports 100 American, 3 foreign; Michigan. 
120 American, 30 foreign. Of the foreign instruments, 108 belong 
to Harvard, and 135 lo Bryn M.iwr. Johns Hopkins, and Massachu- 
setts Institute of Tcchnolog>-. Abuut 40 jointed instruments are 
reported uswl in the upright position: more than two-thirds of the 
whole number arc used inclined. To No. 4. the answer " Silting." 
is almost universJiL; "Standing or sitting," a. few. The following 
extracts from the replies are penincnt : — 

" I prefer to work it upright, and teach my students so, but they 
will incline it whenever possible." 

" WhcTv long al work, I prefer a vertical tube; but I find for 
young students the inclined position and the rack and pinion ex- 
tremely desirable." 

" Only by unfortunates. Of course, the joint is a convenience, 
but is not. in my opinion, essenual." — Harvard Collrcr. in 
answer to No. 5. 

" The instruments arc used almost exclusively in the upright po- 
sition, the tables being low enough to permit of such use with ease." 

— I'NIVEKSIl V OK Nf.IIRASKA. 

"Mostly foreign instruments, generally inclined, prefer inclined ; 
would use it inclined if I could " [of upright instruments!. — Geo- 
locicalSurvsv. 

"The latest purchases are American, which are now preferred." 

— Albanv. 

" Personally, I believe the best instruments are made in this 
country."— University of Michigan. 

" In my laboratory (physiolog)- and hygiene), we use forty, t 
bought the tirsc in 1876, foreign because then cheaper. In four 
years they were all worthless. \Vc then bought American : they 
have stoml marc rough usage, and had (ewer repairs necessary, 
than any olliers. My work is especi,ally trying on account of Ihc 
fre<|uency with which acids must be used," 

•' I believe the eye is more nearly in its normal and beat position 
when the microscope is inclined." — pRl>X'tiT<)S. 

" My constant companion at my table is Zenlmayer's army micro- 
scope. Have used it twelve or more years, always inclined, or very 
rarely venical." — F. Wolle, ] 

"Twenty-five years ago I got Powell and Lealand's stands, t 
seldom use thcii objectives. For long years I have preferred Amer- 
ican objectives. I have recently seen letters from purchasers of 
Zeiss apochromalics, confessing ih.-it Spencer's most recent glasses 
fully hold their own, and at less prices." — H. L. Smith. 

"The facility to incline when needed ts uidispensable," — J. G, 
Hi -NT. 

In 1862 [ saw much of Dr. Hunt, then unsurpassed as a histolo-' 
gist. He used a Beck best, inclined, in continuous daily work. His 
experience assisted in the construction of the American Centennial 
instrument, which he has since used. This is an instance of an 
elaborate tool employed in actu.al. original, and long-continuwl 
work. After this came the Beck International, costing seventeen 
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hundred dollars, iuid with the most elaborate accessories ever 
offered to the public. — no doubt ' braicti elephant iasis.' but not an 
American instrumcnl. The iHtesI Zeiss iiiitrumrnls brouKht to 
this city have just the same nickle plating an(5 lacquer as the 
American : and without Ucqiier any instrument would be soon 
worthless. 

In i860 1 used a French upright, then successively a Nachct 
best. Zcnlinaycr, Beck small best. Pojmlar. and in my laboratory 
Bausch and Lomb Model and Harvard. In 187J I brought over a 
h>t of Zeiss's work. 1 use tlie inclined position always, except for 
watch-glasses, or such large vessels. Have uscil fluids conlaiilly, 
on tissues, in the examiitation of fibres according to Vetillart. and 
numberless examinations of urine, as well as chemical work. The 
capillary attraction between cover and slide is sulficicnt. as a ailc, 
to hold all that is required. 

I do not see that the disclaimer in the last article affects the state- 
ments made in the 'Comijlaint.' Histological work istheinvestiga- 
tionof ihe minute structure ol plants and animals, and this is just 
what microscopes are made and used for in this counlrj- in biologi- 
cal laboratories and liy praclising physicians. The number vf ama- 
leurs is very small, and. of instruments used (or pctrographical 
and chemical work exclusively, slill smaller. In the Washington 
society, twenty-six members are physicians, nearly all in practice, 
seven are teachers and investigators, and seven .xre .amateurs. 

The American stand has been developed from, and has rc-aclctl 
upon, the English stand. — a different and radically better type than 
the (^rman. There arc probably as many microscopes made and 
used by English-speaking people as by all the rest of the world. 
A Beck was exhibited at one of the late meetings of ttie Washing- 
ton Society niimhererl over 13,000. This means over that number 
of jointed instruments in use. o( one English maker, of which about 
one-third are in this countrj-. The latest Zeiss here is 11,468 
(.■\ugust), and all but his lowest styles have a joint. 

Most English microscopes have a joint, — .1 feature of the Ger- 
mans first despised, then condemned, and finally adopted. The 
jointed stand does all that the upright docs, and much that the up- 
right cannot do. The cost of the joint is about two <lollars. The 
Zeiss stand Vll. a and *. is said by Zeiss to be "especially suitable 
for laboratory use." It has no joinr. Us stage is 67 by 72 mm,, 
and 86 mm. high. The price, with two objectives and two eye- 
pieces, is $34 : with another objective, $41. The Zentmayer Histo- 
logical {American) was put on (he market in 1876. It has a joint. 
Its stage is 65 by 95 mm., and 76 mm. high. With one eye-piece and 
two objectives and case, it costs J38 and $46. The Bausch and Lomb 
Harvard has a stage 85 by 90 mm., and 82 mm. high. With two ob- 
jectives and two eye-pieces, the price is $43. It is well known that llic 
discounts here are larger than on foreign catalogue prices ; and in 
quantity these American instruments, with lower and broader stages 
than the foreign instruments of equal grade, can be purchasnl cheap- 
er. No one is obliged to buy a slide-carrier unless wanted. It is 
priced separate. The glass slip stage wait an American invention, 
was adopted by the French and English makers, and is stated by Dr. 
Carpenter, in his last edition. " to be the most perfect yet devised." 
The Ins diaphragm is not generally appUed by American makers 
lo college microscopes. 

The prices of German low-power objectives are less than Ameri- 
can, but high powers are dearer. A Zeiss-^costs $90, a ^gSii^to 
it40,to which must be added thccost of special eye-pieces. A Spen- 
cer tirst-class dry ■,\ costs $60, a ^\ homo immersion $80, both high 
angle; a professional i of 175 B.A.. S40. If these prices arc aver- 
aged with the low powers, the American lenses arc cheapest, with- 
out any regard to duty. We want three cl-isses of microscopes, — 
the college, the professional, and the compleic. The first may have 
less tinish and no subslagc 5ttings,the second wilhsubsCage tillings 
and better fmish, the third with graduated circles, etc. All require 
a spreading tripod base, a joint, a Jackson arm sitting squarcon the 
trunnions, a firm clamp to the latter, and the arm cast solid from 
the axis of (he swiugitig (ail-piece to the barrel. 

Our catalogues should give for each instrument Ihe height and 
liie of stage, arvd the length of barrel. 

There has alreadybeen much discussion on the uniform construc- 
tion of microscopes at the meetings of the American Assoclaiion of 
Microscopists. A resolution in this direction offered by the writer 




last summer was ruled out on the ground that the subject was ex- 
hausted for the present. An importanl contribution on tube-length 
read at Pittsburgh by Vrofes-sor Gage has already appeared in 
Quien's BulUtin. and will be published in (he forthcoming Proceed- 
ings of said society. 

Colleges pay no duty on their instruments : hence their selection 
is not affected by the tariff. As to the principle. 1 am an American 
cilizen and a teacher, and, other things being equal, I prefer to buy 
my microscopes of my neighbor, who will send his cliildren to my 
school, and who. if he grows rich making microscopes, may endow 
my college, raiher than to send afar, to one who is not likely to be 
interested in my success or that of my country. I know professors 
of political economy do not leach ihis view ; but most business-men 
act according to it. though the principle may be unwisely applied. 
I'nder it as the rule of our national polity, we have made the best 
and cheapest watches, telescopes, and apparatus for the investiga- 
tion of radiant heitt ; and. if the users uf microscopes M-iti nnly co- 
operate fairly with the makers thereof, wc shall soon have (he besi 
and chcipest microscopes the world has yet seen, Many who con- 
demn protcctiott, ask for international copyright ; and one of their 
arguments is, that, by raising the price of foreign literature, it will 
make a better market (or domestic productions, So it will, and 
tend to shut out some excellent foreign work, and is so far just as 
' absurd and senseless ' as the duty on microscopes. 

For tletails on the above matters, see Hakting, Das i\:ft'krei%iop. 
vol. iii. p. 262; Mavall's 'Cantor Lectures:' and Hon. J. D. 
Cox, ' Microscopic Work,' American Journal 0/ Microstopy for 
[879. p. 131. W- H. Seaman. M.D. 

Howard UnivEtuty.WMhinston, DC Felt. *<. 



ladian Wriat-Gaards. 

In a review of Professor Morse's 'Methods of Arrow- Release' in 
Science lasi year (ix. p. 122}, I ventured to suggest "whether i( is 
not possible that the so-called ' pierced (.iblels,' which are described 
and figured by Professor Rau {Archeolot^ical Colteciion of the 
Smithsonian Institution, p. 23) and other writers, and which ha?c 
given rise to so much discussion among Anirrican anlitjuaries, may 
not have been guards worn to protect the wrist against the recoil 
of the bow-string." Since writing (his, 1 have happened upon an 
article by R. S. Robertson, in Tke American Antiquarian i\. p. 
100^, in which he advances the same opinion. He says, '* .\ short 
lime since, when exhibiting one to an old gentleman, who was a 
clerk for a fur-irader. white the Miamis still occupied the region 
around Fort Wayne, he assured me he had often seen them m use. 
and that they were worn on the left wrist to ward off the blow of 
the bow-string in hunting." I have lately noticed statements in 
early descriptions of the customs of the Indians, which seem to 
me to lend some countenance to this view. Cap(. John Smith, in 
his ■ Map of Virginia,' p. 33 (Arher's reprint, p. 68). telling how 
the Indians make their bows and arrows, says, " His arrow-head 
he quickly inaketh with a little bone, which he ever weareth at his 
bracer, of any splint o( stone or glass in the form of a heart," 
Sirachcy, in his 'Historic of Travailc into Virginia' (Hakluyt 
Society edilioti, p. I06), employmg precisely the same language, 
adds. " and which bracer is commonly of some beast's skin ; cither 
of the wolf, badger, or black fox." In the 'General History of Vir- 
ginia,' which comprises a reprint, with additions, of 'The Map of 
Virginia," Third Book. p. 15 (Arher's reprint, p. 397). in an account 
ol the capture of Smith, we are informed that the Indians had 
■' every one his quiver ol arrows, and at his back a club ; an his arm 
a lox or an otter's skin, or some such matter, for his vambrace." 

Winslow, in ' Good Newes from New England ' (Young's edition, 
p. 3651, says. "The men wear also, when they go abroad in cold 
weather, an otter or fox skin on (heir right arm, but only ibetr 
bracer on the left." 

As 'bracer,' or 'vambrace,' was the common term employed 
by old English writers to designate armor worn upon the fore-arm, 
we are authorized to infer from these statements that the Indians 
were accustomed to make use of the skin of some animal (or a 
similar purpose. It would seem to be a very easy transition from 
a piece of leather to a thin, flat tablet of stone, pierced near the 
cetitre usually with two holes, which could readily be adjusted 10 
the wrist as a guard. 
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In ancient Egyptian tomb-paintings (WILKINSON'S Ancient 
Egyptians^ i. p. 351). archers are depicted wearing such wrist- 
guards ; and in the European museums it is quite common to find 
small, oblong, thin plates of bone or ivory, pierced with holes, which 
are universally regarded there as having been employed for such a 
purpose. Henry W, Haynes. 

Boston, Feb. sq, 

Notes on the Geology of the Cascade Range. 

In Science of Feb. 10, Mr. Herbert Lang discussed evidence bear- 
ing on the history of the Cascade Range in Oregon. It may be of 
interest in connection with Mr. Lang's conclusions to state some 
facts observed by the parties of the Northern Transcontinental 
Survey in explorations conducted in Washington Territory from 
1 88 1 to 1S84. 

Coal was the prime object of these surveys, and work was most 
thorough where it was found in greatest abundance ; but the pros- 
pecting parties covered the greater part of the Cascade Range north 
of Mount Rainier, and the facts which follow are of my own obser- 
vation unless otherwise stated. 

It was found that the formations of the Cascade Range in Wash- 
ington Territory are, 1. Glacial drift; 2. Tertiary eruptives ; 3. 
Unaltered sandstones and shales containing numerous carbonaceous 
beds, thickness i3,ooo'± (Laramie?); 4. Local conglomerates 
■(cretaceous?); 5. Altered sediments; 6. Granite. 

The granite base of this column was observed beneath the erup- 
tives of Mount Rainier by Mr. S. F. Emmons in September, 1870; 
it crops out extensively on Upper Cedar River, a stream which 
enters Puget Sound at Seattle; it forms the heights of the Peshas- 
tan Range, north of Ellensburg; granite cliffs of the western side of 
the Columbia CaAon oppose basaltic walls of the eastern bank from 
the mouth of the Methow River to the Wenatchie, and granite forms 
the mass of the Cascade Range north of the Snoqualmie Pass. In 
remarks recently made before the Philosophical Society of Wash- 
ington, Dr. George M. Dawson described the continuation of this 
granite backbone northward for nine hundred miles, and he dwelt 
upon the absence of volcanic rocks north of the 49th parallel. 

The altered sediments which rest upon the granite have yielded 
no fossils by which their age might be guessed, but they resemble 
rocks assigned to the paleozoic age by the Canadian survey, and may 
be of the same horizons. The beds consist of crystalline schists, 
limestone, and quartzite. They occur throughout the Cascade Range, 
from latitude 46° northward, and in the Olympic Mountains. Gold 
has been found in the crest east of Mount Rainier, in gravels de- 
rived from the Olympic mass, and on Ruby Creek, a tributary of 
the Skagit River. Magnetic iron ore occurs in the formation near 
Snoqualmie Pass, and hard blue specular ore occurs in association 
with jasper on the Skagit River. This ore and its associations very 
-closely resemble the specular ores of Lake Superior, but they prob- 
ably belong to a very different period of geologic history. Lime- 
stone and schist traversed by quartz veins form an extensive area 
south and west of Mount Baker, bounded on the north by coal- 
bearing sandstones. 

The altered sediments underlie later unaltered deposits, probably 
unconformably ; but no contact has been sufficiently well observed 
to determine a definite relation. A conglomerate containing agat- 
ized casts of baculites (,?) was observed by an intelligent prospector 
on Skookum-chuck Creek, south-east of New Tacoma ; another 
-conglomerate was seen by myself in the Peshaslan Range (it con- 
sisted of large granite and quartz pebbles, resting on granite, and 
was several hundred feet thick) ; and at the coal-mine on the Skagit 
River, sandstone dipping 40" south-west rests upon iron ore bearing 
schists dipping 35^ south. 

These three instances are the only ones known to me in which 
the apparent baseof the recent sedimentary beds has been seen. They 
mark the beginning of a profound subsidence during which accu- 
mulations of sand and clay appear to have kept pace with the sink- 
ing surface. In the Wilkeson Coal-Field the thickness of these 
beds probably reaches i3,ooo± feet, with 127 coal-beds, ranging 
from one to forty feet in thickness. This deposit is shown by its 
fossils to be of fresh or brackish water origin. Unfortunately no 
large collections were made, and the fossils do not definitely deter- 
.mine the age of the coal-measures ; but Prof. J. S. Newberry and 



Dr. C. A. White agree in considering them the probable equivalent 
of the Laramie. 

These recent sediments occur throughout the Puget Sound basin, 
they rim the Olympic mass, they have been found in the high crest 
of the Cascades near Cowlitz Pass, and north of Natchez Pass, and 
they were deposited to a thickness of about 1,000 feet in the r^on 
now drained by the Upper Yakima and Wenatchie Rivers. The 
great thickness and wide distribution of this formation are unusual 
features of a fresh-water deposit, and it is difficult to conceive the 
conditions which maintained fresh water over the area of such a 
subsidence. But the problem is somewhat simplified when it is rec- 
ognized that the r^ion was an archipelago like that so recently 
studied in southern Oregon by Captain Dutton and Mr. Diller. 
The Olympic peninsula was then an island, and the continuity of 
the coal-measure series may well be interrupted by similar spaces 
not yet traced out. 

This formation was checked by compression, which resulted in 
folds of an Appalachian type having a nearly north and south trend. 
The closeness of flexure varies in different areas, and the chemical 
concentration of the coal is proportionate to the mechanical dis- 
turbance. The extreme of uniform alteration over an area of 6fty 
square miles was reached in the Witkeson coking coal; but local 
alteration, due to later volcanic influences, frequently went much 
further. 

This compression closed the history of sedimentary deposits in 
this region. It may be assumed that it took place at the same 
period as the elevation of the northern portion of the Cascade 
Range, assigned by Dr. Dawson to post-cretaceous time ; but we 
may not yet date the uplift more definitely. 

A period of erosion intervened between the uplift and the out- 
pouring of eruptives. Mounts Hood, St. Helens, Adams, and Rai- 
nier are the conspicuous peaks of the locus of maximum volcanic 
activity across which the Columbia has cut its caiion. Mount 
Baker is the northern outlier of the line of volcanoes which begins 
with Shasta and Lassens Peak. 

Mr. Lang's hypotheses are in part confirmed by the facts stated ; 
but like forces have produced unlike results in California and in 
Washington Territory. South of latitude 42* 30* the Cascade's 
volcanic mass is supported on a slightly disturbed sedimentary 
base : north of latitude 46° 30' the range of closely flexed sediments 
is dotted with volcanic cones. The difference is one of degree, not 
of kind ; but the difference is great. 

Many of the facts condensed in this note are stated, with more 
detailed descriptions of the coal-measures, in a report on the coals 
of Washington Territory, in Vol, XV., 'Tenth Census Reports.' 

Bailey Willis. 

Washingtoa, D.C, March i. 



Answers. 

21. Globular Lightning. — The late Prof. John Fries Fnuer 
has frequently mentioned to me having seen in his youth a ball of 
fire descend and strike a tree in a field in front of him. Of course, 
this phenomenon happened during a thunder-storm. The distance 
from the object struck was about fifty yards or less. P. F. 

Phitwlelphia, Pean., March 9. 

22. Wasp-Stings. — The discussion going on in your columns 
at the present time in regard to wasp-stings recalls a curious dis- 
covery of my boyhood. I was a very ticklish youngster, and my 
comrades sometimes used that weakness for their own amusement. 
One boy used to show me how little effect tickling had upon him ; 
but one hot summer day, as he was lying reading, I tickled him on 
the ribs, and he almost went into convulsions. I found that he was 
far more sensitive than any boy in the company, and he revealed 
his secret to me under condition of my never telling any one else. 
By holding his breath he became pachydermatous, and would let 
anybody tickle him as much as they pleased ; but of course th^ 
always gave it up at once when they saw his stolid look. I tried 
the plan, and it worked admirably ; and it is my only protection, 
even unto this day, for my cuticle is as sensitive as ever. The de- 
duction is simple : a man holds his breath, — and a wasp, — and 
the stinger is 'bluffed.' Verb. sap. R. McMlLLAN. 

liTCrpoi^, Ei^., Feb. >i. 
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VCEUM [HhATKK, 

* DANIEL FROHSIAN M«nagcr. 

Cor. 41k AwcntM and ojd St. 

THE WIFE, 

A New PUy by D. Uai.A«:o and U. C> P( Mills. 

Preceded by Ediiha'» Bur|{laf. 

Evening!, G:i;, Saiutday Mattnect • 



ai[Dt. 



MAfitSON-.SOUARE THEATRE. 
MR. A. M. PAl.MEK, So!e M»ii 

THE LONDON CQMF.DV SUCCESS. 
HEART OF HEARTS. 
HEART OF HEARTS. 

By Henry Atthut Jone*. iiutliot of " The Silver Kias,' 
Ac 
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ALLAtKS, THIRD WEEK. 

Umkt liitdirettion o! Mt, IIENKV E. ADKEV. 
MONDAV, MARCH u. MORTONS COMEDY. 
TOWN AND COUNTRY. 
TOWN AND COUNTRY. 

EvcDJugi. al S;i5. Malintc Saiutxlay 3L vm;. 



CASINO. Bruadwjy und jgi.h St 

Eicninifinl 6, Mklinrc HuDufi.'liiy il t. 

THF BVnan K-SI. MKKHItlST. ANIJ MOSTEN- 
JOYaBUR COMIC OPEKA EVER PRESENTED. 
AS PERKuRMEIi NEARLY 7.« TIMES. 

ERMINIE. 

RECEIVED WITH ROARS OF LAUCJHTKR. 



Broadway theatre, 
broadway. 41st-st.. and 7th-av. 

Uanncer Mr. FRANK W, SANGER. 

AtlinowlciliM-il iiv ih> 

KNTIKE PRESS 

THE HANDSOMEST THEATRE IN THE CITV. 

Ptm.-! icily Fill-- |iri :i>l I liiimiiKhly CuaifarUble, 

Fcrlccil)' VeiinUicii, Br»t Ci>n*Iriiclcd, and 

SAFK-ST THEATRE IN THE WORLD. 

EVKRV KVENIXn jblI SATURUAY MATINEE. 

FANNY DAVENPORT. 

EN VICTORIEN SARDOU'S MASTERPIECE. 

LA TOSCA. 

BOX OFFICE OPEN FROM g A.M. to t^ P.M. 

Itoici, t'*, $10, t3. OrchcsinttalU. $i.jo 

Or<:hcilri* circle, fi.jo »nd St. Hilcnny, fi.s"! *'>'l $' 

nailery, jo whI jt i.«nu. Admusiun, 5u cenls. 



N 



IBLO'S. _ HPRRMANN. 

• Reieired Seat*, Oichtscnt Circle and Balcony, 501:. 

The eminent ptci.ti<Iiu>Tatetir, wiiATil, atiil hi]motUr 

MATINEES WEUNESUAV AND SATUKUAY. 

Marth u, DANIEL BANDMANN in hi* venioH t.( 

DR. JEKVLL AND MR. HVUE 



>ALV'S THEATRE. Broadwav and joth St. 
Under tlie manawmrni of Mr. AUUUSTIN 
DALV. 

Vrcheiira. ti-^iv. Prru (."irclc, $■. Sc«ind Ralcnnj, yx. 

I, EVERY evKNlNG at 3:15. MATINEL'S Ukinai}. 

EVERY NIOHT ai *-i*, vroduciion of Shak»peare'« 

I 4Qtec<Iy iti Ave atc*. ' Mld^umiiier Ni|(hl'i Dmm, by 

AUCUSTIN DALY 

MATINEES WEDNESDAYS *nd SATUHDAYb. 



rDEN MU.^EE. *)d St., belwren ;ih and Sih Ave. 
* OjKn (niin 11 In II. Kunddy. 1 la ii 

Nffw GrouiM, New Piintiiicii. New AllriKCion*. 

ERDE3-VI NACZL 
and>>i> ML'NCARIAN <'>RCHESrRA 
CONCERTS FROM 3 i« i ANLU t™ 1 1. 

Second ex hi bit i-iM uf Puinlln^i nuw Dprri. 

Adoiiuinn lo all, ycriili. Ijhitdrcn ij cenit. 

Ajeeb. the My^tify^ng CI}3«k« AaiLEjm.itEXi. 



A TEMPORARY BINDER 

for Sntnte i* now rwtly. and will be mailed 
postpaitl on receipt of price. 
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50 CVOH. 



Hklf Moracc« - 7s ««■()- 

Tbit binder i« iiforif , durable and 
elexiRi, tu* jcilt *id(.iii1«. unil allow* 
the opcfiitnf iA the pj^v* jierfrclly 
Mat. Any number canli« i»ken out 
lit replaced wilhoul dului)iin|[ ttie 
otSen, and ihe pnper* ar* n«t muti- 
laieil f<it (^b^c■Jueal permanent bind' 
inj. Filed in ttiii binder, .Wi^ai-< i* 
atwayi convenient lor rcfetenc*. 

N. D. C. HODGES, 

47 IjifayeKc PU«, NewYorIt, 



MAP-MAKING. 



All publishers or others de- 
siring to have maps made, 
either from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elscYvherc. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or, Dr. Franz Boas. 

N. D. C. HODGES, 

Publisher of Sct'etue, 
47 Lafayette Place, 

New York. 



SILKS. 

JAMES HcGREERIi CO. 

Are now exhibiting their 
Importations of Novelties 
for the Spring Season, in 
Plain and Fancy Dress 
Silks. 



BROADWAY AND ELEVENTH STREET 

NEW YORK. 
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Mann's Beterence Indexes. 

RtferciKW to and Iranwtipli vi Irantlaliuti* [>I tlic Ul- 
•ratutc n( any HuajatT funlfhed W &: PLCKMAN 
MANN, WAHMiNnioN, D. C. 

C«mi|iond*nc« (««, yi c«[iH. Eiptautory dmlan 



ANEW MAGAZINE-THE SWISS 
t9«<jud la igr— dliMt ■ iffre at ODnCC 
luiura annnc Uin paupl*. KdilMl unUoo 
by Hahlak U. BAi-t^ati. Pr»wi<l>iti ortha Acwalt AaMi< 
siaU'jD. %aA mce— dtng M ytc <i * as Um nitelal mao- 
tinvollhat bodr. tLllia rfiir. KtimplFauiiirlOoeuta. urS 
omta torlrlitl nulMcnplroit furl lU'inlli*. 

R. D C. llOntiKS, prtsumx. 
Mitntioii Ibla UMMuins 47 Litaretta ItaiDa, tt««TMk. 
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Vrfl I'T IhftBUn-l. ft p',t-^lm-t M.niif.rtiior. 
■Tid MTcliinlci iMi!''r:r tr.i mork Ii. mr-^.J 

RUSSIA CEHENTCO... ai;S-V?/52,^5: i£f.?2 

Tlinao kIuoh urn uanJ In Itin >4>iillL)u.iu|«i} UisUluM 
nt WMabiiiKlou fur all ll« mori of mouutluK spool* 
mena— bJ'Ul(^f)orfl^umrtnt AivMtnlaiktiil Ili<iiattBa«Dt 
Bdllttltuei, by Cti« rallniMu I'Mln-o (.'nr Co., Ma»oo A 
Hunlln uriMn ailiI Piaiio Cii., itad br thnnMuida of 
ftnb^aae msnufacturvn Knd tnoatuuilivt ttirougtiont 
tli« world, tor «ll kJiid* «f Qim work. Pruttvuiiovd 
STKONOEST ADHESIVE KNOWN. Siild lu tlti cMtn 
fnr iTir>chAriIi.-9 ilhi) nmninim, fui>] lu bolUea for 
rtuntljruaiv 1'h» lolAl iiuMitltj »nl<l |j(ilir»«u Jau,, 
ima. ttud Jnti., 1W«. In nil parU of vli* irorid 
Ainouiiieil in i>*«r.ttMiLLio.<r BOTTUPL Beiamuul 
xet tbe aenuin* I.iePM«'« ttud« OMtv by BXHBIA 
CXMINT Co. 



''I'^be Travelers Insurance Company 

of HirEfonl, C<»in.,orsiin>f*d i3&ii,t»un both Jl^^ 

P^Ma and Attidtml Paliei**. Only latse aecidant 
compuiT la AtBen^i, 0«ly |j a y«w to pro{««>lowi1 
apd liiiMiKtB men for each fi.ooe inMinuic«, with $5 
weeVIy indemnity, Hai paid policy -haliters nearly 
Sii.ox>,ooo. All policiet noD-forfeit-ihile. All clauu 
paid, wiihoiit diMaunt, and vnmediaicly on r«c«lpt vf 
lati&faclory proof > 



W.e.WALMSLEYftCO, 

«ri-<it«Bor.t TO 

U. & J. BECK. 

lCt6 ChMtnut Street. Phlla, 

Microscopes aii<) ntl 
Acces>ori«B t^wA Ap- 
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Saphic Apparatus .and 
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Spectacles, E je 
Glasses, Opeia uml 
Marine Glasses, etc. 

IIIu<itis.te(i ['rice Lisl 
mailed free to an)' arl. 
tlrc». Mention SciS.'«CE 
in carret^ponding with u». 



KIMBALL'S SATIN STRAIGHT 
CUT CIGARETTES. 

People of relined la«le who 
dekirc except ionnlly fine cigai- 
eitcs should uic onljr our 
STRAIGHT CUT. pat up 
in liaLin packets not) buxes of 
to~i. aoh. joi. aiiil loox, 
14 FIRST PRIZE MEDALS. 

\VM. S. KIMBALL <fe CO. 



IGOOD NEWS 
TO LADIES. 

I.nnf* I Imliii-c-riiiTirj f\et of- 
fLTi]. Ki.w'j ji.itr llmr ['1 grl 
ii]> ')r(Iini (-ir 'uir rr-lflriii,',] 
Tra» •nd 4'i>nri-a. ami I'c'-uT-n 
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TUB KltKAT 4MKHU A> TUA <». 



THE 
GftfATAMFfilC/'W 



P. o. Uoi iw. 
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German Simplified 
Spanish Simplified 

'nic (olluwinic will be itmtA eniiMiitly mmctkal f«r 
icir-initniiliun: US Gemua SinpliSed— Cmiplal* !■ 
T* niimbrrt (with key>t ti.sa, [1 ) SpanMi Slaipllflcd— 
11 nombrr* (with Icejnl 10 ci* eacli ; Noi 7 non' ready ; 
a new iiuinb«r on ihc fini «( •Tsty month. SoU by aU 
hooltKllen, S«iii, pMtrald, on reerfpt t4 prJM, by 
ProL A. Knoflacli. MO Namau St., N«« York. 
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Amount of Net Assets, Jaanary i, 1887 •Ti,8ie,e»3.4« 

REVENUE ACCOUNT. 

pr»mluma $19,888,519.87 

Lm9 deferred premiums, Jaau&r7 1, 1S87 1,011,6611.10— |18,^S^8&8.78 

iDtereBt and renu, etc 4,SbS,4aOL[0 

Lew Intereiit accrued January 1,1887. m,iVT.lO — 8.768. 11 88.40— tM;CB»,787.a 

$93,872,410.60 
DISBURSEMENT ACCOUNT. 
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DlTldenda (tnolndtng mortuary dMdeuds), annuities, and purcltased Insurances. 5,lT3,S(a-96 

Total Paid Policy-holders. 19,886,810.79 
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$79,912,317.17 
ASSETS. 
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Agents' balances 170,7in.6S 
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A<VA ^9A AA^ VA 

Divisible Surplni'tCompuiT's new Standard) teteglitsolll 

$83.079,845.8S 

SurplnabytfaepresentNew York State Standard, i.e., 4 per cent. Actuaries' <lncludlng tbe Tontine Fund) (llt84C)TV8*OS 
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State Chemical Laboratory Anlmrn, Ala. 



Editorial 
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The Science Company, Pithlishers, 4J Lafayette Place, New York. 

London agenl : G. E. Steckert, 36 King WHU^m St., Strand, 
PROF. ASA GRAY'S LATEST WORK. 

GRAY'S LESSONS IN BOTANY, 



REVISED 



/a^ eCINNERS AND SCHOOLS. 



OR. THE ELEMENTS OF BOTANY FO>< 
Designed to take ihc place of a former work of tliesame title,imtI^(^*Ai;^»*.Hij(hi-r grades than the " How Plants Grow." 

(•1 L.^^. 



NVhile in tatnc retpccls more rxiended than the work it ts made to re- 
place, ii ii also more concise and terse. It v, intended to ground stu* 
dentf in Klruclural liotany and iheprinapEesof rejjclabtegruwth, mainly 
as concerning Aow-ering plintf, as well as to be a cumpanJon and inter- 
preter tn the Manuals and Floras. While like a grammar of any 
language this worti abounds in technical terms, they arc so introduced 
and elucidate'^ thai they invariably convey knowledge and ideas. 

It is not expected tim these techniual lemis will be commiiied to 
mesiory, but they may be looked np n^ ihey are required, and used in 



their proper ci '■^^l''^n. ' "'t'lning will not be readily forgoUen, 
In theptescti: dJu ^^ • Nook the (Jlossary has btcn considerably 

enlarged, and no hmail h"^' i r "f Latin and (ireck worda. whii.'h form 

a pan or the whole of iliv ■ m ■■ ner specific names, are added for ih; 

licncfii of siudcnis who, from an igiforsnce of the languag' 'roni which 

ihey are derived, may not readily catch the meaning of a K.-jnical name 

or lenn. 

It is believed that the illuitmiions in this volume, which namber nearly 

600. will be fiMind ipectalty helpful and instructive. 



From Daniel C. Eaton, M.A.» Prof, of Botany in Yale University. 

" I have no hesitation in saying that no other elementary botanical work ever iiaued Is to be compared with this GIav's Lessons Rbvi&kd.'' 

Extra cloth, aad pages, 589 illustrations. Price for Introduction, 94 cents. 



GRAY'S SCHOOL AND FIELD BOOK OF BOTANY. 



This l>ook is made up of the Revised Lessons in Dotany, a>d thr 
FtiLD, Forest, akd Uakden Uot-vxy, and farms the UouniL-at text- 
book in most common use in ihe high schools of the United Slates. It 



is adapted to hcginncrs and advanced classes wherevet ihe science is 
taught, and furnishes a handlfook to as&isl in anatyzitkg plants and 
flowers in field sludy. eilber by classei or individuals. 



Cloth, 8to, 6zi pages. Price for Introduction. $1.80. 



{■Vritf for nnv dtariptivf pamphlet of Gray's Botanuai Sfrifs^ eontatHttui: portrait ami biag raphual iketch of the. author. 

IVISON, BLAKEMAN & CO., Publishers, 

149 Wabash Avenue, Chicago. 753-755 Broadway, New York. 
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The most iNTEREsiiNr. ani5 ihe most valuable article in the 
Popular Science Monthly for March is nne cntiiled ' The Anre- 
<hamber of Consciousness,' by Mr. Francis Spcir, jun. U embodies 
ihe result of *oine carefully plannctl investigations in |isychology for 
the purpose of weighing anew ihe argument for unconscious cere- 
bration. The mode of prcseniAtion is exccllcnl, and shows an ac- 
•qunintance Willi scienlitic melhocl. The (acts arc presented by 
themselves without commeni, nnd the discussion nf thern folLows. 
The facts, and the writer's opinion concerning the facts, arc. as 
Ihey should be, kept quite distinct. The method adopted for the 
acctimulation of data va& the well-known one of distributing 
printed questions, to be answered from personal experience. The 
question in which the inquiry centred was. * Does there exist in man 
the power to exert intellectual activity during unconsciousness? ' 
The answers are grouped and summarized under four heads; («) 
when thccffort is simple, liy reproducing past experiences in obedi- 
ence to a mandate of the will : (^) by comparing related f.ncts. And 
Arriving at a settled judgment ; (d when the effort is more complex, 
by continuing old trains of thought begun in consciousness, and 
proceeding logically, step by step, to a relative settled conclusion ; 
(</) when the effort is most complex, liy commencing and continu- 
ing new trains of thought without having voluntarily undertaken or 
continued them, and arriving at tesults of origin,il creation as inven- 
tions, literary and musical creations, etc. Of the tjrsl. Mr, Speir 
says, " Almost every individual says concerning these experiences, 
■ They arc of such frequent occurrence that when they happen 1 
pay no special attention to them.'" Of the second it is said lh.^t 
many people, during a state of perfect unconsciousness, can accu- 
rately measure time as well as, and often better than, they can in 
consciousness. In doing this they may perform an intellectual pro- 
cess similar in all respects to the conscious act of calculating a dis- 
lance between ktiown pmnts. Of the third. " about eighly-five per 
cent of those answering claim to have arrived at definite results of 
work begun in consciousness and left unfinished, at results of a 
finished logical nature, at results that could come only by bridging 
the gap between the beginning and partial conimualion in con- 
sciousness, and the perfected conclusion by predicting the exislctice 
and operation of unconscious inlelleclual effort as the necessary 
cause of the known resulL" Of the fourth, " only thirty per cent 
claim to have suddenly discovered the results of creative effort; 
these creations appeared suddenly, most often while the individuals 
were engaged in matters foreign to the discovery." All these volu- 
minous answers could not have been collected without patient 
effort ; and psychologists should be very grateful to the writer for 
laying so much th.it is new before them. We trust that Mr, Speir 
will find time and opportunity to push these investigations funher. 
and to complete his chain of evidence by additional data. 



BACTERIOLOGY IN OUR MEDICAL SCHOOLS. 

It w;is slated in this paper some weeks ago that inquiries were 
on foot the purpose of which was to obtain information concerning 
the altitude of our medical schools and training-schools for nurses, 
toward the germ-theor>' of disease. For this purpose a circular 
was sent to each medical school in the country and each training- 
school for nurses, requesting information on this matter. In most 
Incases the circular was sent to Ihe dean of such inslitutrons, and has 
iked replies to the questions given below. Answers to this circu- 
^tar have been received from quite a large number of schools, and 



direct personal inquir>' has eliciied information from others that 
have not responded to the ciicular. In these ways information has 
been obtained from the following institutions and physicians: — 

1. University of Colorado, J, H. Kimball. 

2. Medical Department of Yale College, New Haven. Conn.. M. C. 
While. 

3. Chicago Medica] College, N. S, Davis. 

4. College of Physicians and .Surgeons, Chicago, 111., A. Reeves 
Jackson. 

5. Rush Medical College, Chicago, III., J. Adams Alien. 

6. Medical College of Iiidlana, J. L. Thompson. 

7. Hospital College of Medicine. Louisville. Ky., W. H. Boiling. 

8. Medical Oeparlment of Tulane University. New Orleans. La.. 
S. E. Chaillc. 

9. College of Physicians and .Surgeons. I^ltimore, Md. 

10. Harvard College. Cambridge, Mass. 
] I. University of Michigan. H. Sewell. 

ij. Minnesota College of ["hysicinns and Surgeons, J. T. Moore. 

13. Minnesota Hospital College, F. A, Dunsmoor. 

14. C. H. Hunter. Minneapolis, Minn. 

15. Kansas City Medical College. Missouri, E. W. SchaufHer. 

16. Norlh-westem Medical College of St. Joseph, Mo., F. A. 
Simmons. 

J?. Medical Department of Buffalo Universiiy, Btiffalo, N.Y., 
T, F. Rochester. 

18. New York Medical College for Women, C, S. Loxier. 

19. Medica] College of Ohio. J. T. Whittaker. 

20. Jefferson Medical College, Philadelphia. Penn., Morris Long- 
strclh. 

i\. University of Pennsylvania. William Osier. 

23. Pulte Medical College. Cincinnati. O., J. D. Buck. 

23. Hahnemann Medical College, Philadelphia, A. R. Thomas. 

24. BeSlevue Hospital Medical College. New York. 
35. College of Physicians and Surgeons. New York. 
26. Medical Department of City of New York. 

37. American Medical College. St. Louis. Mo„ E. Younkin, 

28. Long Island College Hospital, C. Jewell. 

The schools in this list will hereafter l»e referred 10 by the num- 
bers a fhxcd against them. 

This list includes about one-fourth of the medical schools of the 
country: but inasmuch as it includes all of the largest schools, Ihe 
proportion of students thus represented is much larger. Nearly 
one-half of the medical students of the country are in attendance 
upon the schools represented in the above list. 

The answers received to some of the questions show in many 
cases so much similarity, that it is not necessary to give them all 
here in detail. The following summary will indicate the questions. 
and (he substance of the replies: — 

QuestioH I. Is the theory that most, if not all, infeaious diseases 
are caused by the growth of microscopic otxanisms. accepted by 
the members of your faculty and the physicians in your vicinity ? 

To ibis quebtton the responses have lieen in Ihe afhnrtalive in al- 
most every instance. 

Nos. 3 .incl 32 change the question so that it reads, "caused or 
accompanied by," and then answer in the afbrinalive. This, of 
course. changes completely the significance of the answer; for, if 
the causal connection between the microbe and the disease is 
denied, there is nothing left of ihe germ-lheory. 

No. 5 says. "No." 

No. 7 says, " Some absolutely, some ium grano salt's." 

No. 12. "Opinions still divided, a majority of the more modem 
thinkers falling in with that view." 

No, 27. " Not wholly." 

No. 38. " No, we are not wedded to this theory. It may be true, 
but it may not." 
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Question 2. Do you regard the theory as of as much importance 
as is claimed for it by the various doctors and scientists who advo- 
cate it ? 

With the exceptions noted below, all of the replies recognize that 
the subject is one of great importance, this conclusion being in 
general based on the fact that the germ-theory emphasizes and 
makes possible a scientific study of preventive medicine. 

The exceptions are as follows : — 

No. 3. " I do not. The adoption of the mere theory as a general 
proposition does not add any thing to our resources for either 
curing or preventing disease. Every new fact that becomes clearly 
and definitely established concerning the existence of a microbe, 
a ptomaine, or any other material condition accompanying the devel- 
opment and progress of any disease, is of importance, because each 
new fact is likely to suggest such investigations as will bring to 
light other facts until results of importance are obtained. The 
popular adoption of a general theory of disease has in all ages led 
to an effort to make all facts conform to the theory, and thereby led 
to many practical errors." 

No. 5. " Briefly, no." 

No. 7. " No, 1 do not believe that the bacillus has been proved 
to be the occasion of disease. May it not be a product ? Am open 
to conviction." 

No. 22 says, " Further investigations very desirable. The facts 
are not all in yet." 

Question 3. Do you think the practical value of the subject is 
destined to be sufficient to demand a wider and more thorough 
treatment in our medical schools and training-schools for nurses ? 

To this question a simple or an emphatic affirmative answer was 
given in all cases where a reply was received, except in the follow- 
ing instances : — 

No. 3. " 1 think the subject receives a full share of attention in 
all the more important medical colleges, hospitals, and training- 
schools for nurses in the country. Such is certainly the case in the 
schools in this city, and in the medical societies also." 

No. 5. "No." 

No. 6. " I do not, by any means." 

No. 7. " The whole subject needs to be further investigated and 
better understood." 

No. 22. "As fast as solid ground is reached. The human mind 
naturally jumps at conclusions." 

No. 27, " There is nothing as yet very practical about the sub- 
ject : it is mainly theoretical." 

Question 4. Is it practical to introduce it into a medical course 
as a branch of pathology ? 

No direct reply to this question has been received from Nos. 2, 
10, 12, 19, 20, 21, 24, 25, 26. In all of these institutions, however, 
very special attention is paid to the study of bacteriology, as will be 
seen in the answers to the next question. 

No. I says, " Yes, but the ideas advanced should be demon- 
strable." 

No. 3. " Certainly not ; and for the reason that microscopic or- 
ganisms, so far as they act as causes of disease, belong to the de- 
partment of etiology instead of pathology, and, if any of them are 
simply developed as products of disease, they belong to the depart- 
ment of morbid anatomy." 

No. 5. "No." 

No. 6. " No. It could be disposed of in a few sentences ; but to 
make the fuss over it that some lunatics do is an abomination in 
the eyes of the Lord and man." 

No. 7. " Not at present." 

No. 8. " This is a question chiefly of finance and of public appre- 
ciation of preventive medicine." 

No. It. "I think it not only practical, but necessary to an under- 
standing of pathology." 

No. 16. " Yes, and it ought to be done, or intimately associated 
with it, as we have already done in our school." 

No. 27. " Not as a branch of pathology settled, but it is well to 
treat of the subject so far as science has unfolded." 

All others answer with a simple affirmative, 

Question $. To what extent does the subject receive attention 



in the medical course of the school with which you are con- 
nected ? 

The answers to this question are of so much interest, that they 
are given here in detail. 

No. I . *' Not to any great extent, no pathological laboratory 
work." 

No. 2. " A fully equipped laboratory for bacteriological investiga- 
tion. A special lecturer is employed to give instruction. In the 
pathological laboratory attention is given to demonstrations of the 
presence of bacteria in disease. The subject of ptomaines is taught 
in the chemical department." 

No. 3. " The subject of micro-organisms receives a full share of 
attention in the practical laboratories of chemistry, histology. 
pathology, and a well-equipped bacteriological laboratory, as well 
as in the teaching of every practical department, both didactic and 
clinical." 

No. 4. " All the teachers whose branches bear upon it teach it 
more or less, though not systematically, We have a professorship 
which includes general pathology, hygiene, and bacteriology." 

No. 5. "More than deserved." 

No. 6. " In speaking of the causation of disease, it receives due- 
attention." 

No. 7. " Two professors of pathology." 

No. 8. " All of the seven chairs enforce the germ-theory of com- 
municable disease." 

No. 9. "Special, lecturer employed to give instruction on this- 
subject." 

No. 10, " Bacteriological laboratory, and a sptecial instructor ii> 
this branch." 

No. II. "A special chair of pathology and bacteriology has re- 
cently been established, and a well-known scientific worker elected 
to fill it." 

No. 12. "The pathology which I give in connection with theory 
and practice, when dealing with infectious diseases, includes bac- 
teriology ; and I am in the habit of urging the students to investi- 
gate the field for themselves, as the branch is not thoroughly de- 
veloped." 

No. 13. "One lecture each in sui^ery, medicine, obstetrics. antJ 
poisons, with four in chair of pathology, and practical microscopical 
work." 

No. 14. " Interwoven in all the teaching. Lectures on micro- 
organisms, their life-histories, nature of proof that they cause dis- 
eases, etc., are given. Different specimens of bacteria are demon- 
strated." 

No. 15. "Is lectured on and demonstrated by one lecturer on 
histology, who has one hour a week." 

No. 16. " The subject is largely taught by the professors in sur- 
gery, theory and practice, materia medica, chemistry, gynecology, 
pathology, and hygiene." 

No. 17. " A culture laboratory, and the professor devotes consid- 
erable time to bacteriology." 

No. 18. " Professor of hygiene teaches in his lectures something 
of the theory of germ-cells and microbes in disease, and the im- 
portance of care and cleanliness ; also the danger of eating un- 
cooked or rarely cooked animal food. The professor of anatomy 
and histology aJso has given some very instructive discussions in 
his lectures on the subject." 

No. 19. " A fully equipped bacteriological laboratory. The lab- 
oratory was furnished directly from Koch's laboratory in Berlin." 

No. 20. " In the early lectures of the yearly course on pathology 
a full exhibition of the pathogenic forms is made by means of the 
lantern ; also lectures on the relation of the micro-organisms to 
each disease. In the laboratory the class examine with the micro- 
scope the organisms in stained preparations of cultures and sectioiift 
of tissue, etc. The method of culture- preparation, etc.,are shown." 

No. 21. "In the second and third years a good deal of time is 
spent by the students in the pathological laboratory. Bacteriology 
forms part of the regular course of instruction. In the department 
of clinical medicines the bacteriological questions in rdation to 
diagnosis and etiology are fully discussed, and the clinical labora- 
tory is provided with full means of research in this line." 

No. 22. "Incidentally only." 

No. 23. " Only in an incidental way in connection with infectious 
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<lis?ase. I have in contcmplalion introducing a department for &tu(ly 
And oKginal experiment in baclcriology in our sctiool." 

No. 24. " A competent instruclor in bacteriology-, (rained ia Gcr- 
in.T.ny." 

No. 25. ''A wetl-equipped bacteriological laboraiory, with a 
special instructor." 

No. 26. " A special iftsiructor, a pupil of Koch, gives bacieriologi- 
<a\ insi ruction." 

No. 27. " The /acts and investigations are clearly set forth, leav- 
ing the subject open to further investigation. We believe that 
blood-poisoning may not lie due to germs. Much depends on 
filomaines. Decomposition docs not depend on germs. Suppura- 
tion h.is a cause within the body independent o( germs. Germs 
may be the result of decomposition or nnim^il chemical changes. 
At all events, we .ire not satisfied on these poinls." 

No, 28. " I can specie of obstetrics only. The student is taught 
A rigid aseptic practice, and is dally drilled in the methods of steri- 
ittzing hand and instruments, etc." 

Quesiiott 6. Do you think the general principles of ihe nature of 
infectious diseases, and the methods and meaning of infection, 
should be taught the gener.1l public through the public school ? 

The responses to this cjuestion have been quile varied, and are of 
•course in all cases personal opinions rather than offici.il replies. 
These replies are interesting as indicating various opinions on pub- 
lic-school teaching, and a number of them are given below ; bin 
since in some cases the request was made that the repiv should not 
»)c t(uoted. the replies are given without referencctothesourcc from 
which they arc obtained. 

Ten replied with a simple affirmative : others replied as follows : — 

" I think that this subject, in coiineclion with general sanitary 
science, nrtght and should be introduced into the studies of the 
■common school." 

" Not yet, except in the way of and in regard to nece&sary disin- 
fection, cleanliness, -ind general hygiene." 

" Am free to say that the aiiempt to teach bacteriology generally 
would be a most misdirected effort" 

" It would unquestionably be avantageous could suitable teachers 
lie obtained : but I shudder to think of the statements which would 
pass current if the subject were made obligatory in even the high 
schools." 

"Not at present, but after the subject is more fully understood." 

"No, they would make a botch of it, and leach more falsehood 
than truth. It needs more acquaintance with the subject than can 
be expected of non-medical or non-expert leachcrs." 

"Yes, If physiology and healthy function are taught, of much 
more importance would it be to sow the seed of undcrstandhig how 
to keep those functions healthy in all ways. An clemenLiry work 
on preventive medicine, including bactcriologj-. should be taught 
the young. It should be so prepared that the mind could grasp it 
without being prep.'sred by a medical education." 

•' To some extent it should ; but so very much is crowded into the 
children's heads, thai they become dazed, and arc mere parrots 
when they get through." 

" No. certainly not ; first, because not one per cent nf the scholars 
in the public schools have reached the stage of maturity and men- 
tal discipline necessary to enable them to comprehend or profit by 
Ihe teaching of such subjects; second, because the public schools 
are ahe-idy over-crowded lA-ith so many branches of higher and more 
absirusr character, that not twenty-five per cent of the scholars are 
allowed time enough to gain an adequate knowledge of the most 
rudimentary and practical branches nf knowledge. Consequently 
it is much easier to find boys and girls who can repeat Latin. French. 
or German, finger a piano, recite verbatim answers from a m.inual 
of physiology, etc., than to find those who can write a letter con- 
taining one or two hundred words without violating some of the 
most important rules of orthography, syntax, and penmanship." 

" t do not think any one connected with this school would ad- 
vise the introduction of bacteriology in our public schools." 

" First leach the profession, and through them the public. No 
'•objection, of course, to extending knowledge in every possible way, 
but don't think it yet time to expect much through public schools. 
We must first show more facta." 



" No harm, tittle good." 

From the circulars sent to the training-schools for nurses, no 
responses have been received. This is the more to be regretted, 
since, if preventive medicine is of value to any one. it is to nurses. 

A few words in final summary and review may not be amiss. 
Tlic question naturally arises, whether the responses from the 
schools above given can (airly be taken as an average, and whether 
we can judge of the whole body of medical schools by the replies 
received from those in the above list. I think it cannot be as- 
sumed that this is possible. The above list includes nearly all of 
the larger schools, and lliosc in which most advanced methods would 
be expected. It seems quite natural, also, that those institutions 
which have given any considerable attention to this subject would 
be more likely to respond to the circular sent hy Sdence than those 
which had rot yet regarded the subject as of sufficient importance 
for careful study. It is almost certain, therefore, that, if responses 
should Ik received from the remainder of the medical schools, there 
would be found a much larger proportion in which the subject is 
considered only incidentally or not at all. a much larger proportion 
in which the germ-disease theory is regarded as of little or no im- 
ponance. 

The fact that no responses have been received from the training- 
schools for nurses can hardly be interpreted as having other signifi- 
cance tiian that the subject of bacteriology has not received enough 
attention in these schools to warrant any opinion on the matter. 

From the replies above summarized, even though they are less 
general than could be wished, 1 think we can fairly draw the fol- 
lowing conclusions : — 

1. The gcrni-ihcory has in the past few years been rapidly ac- 
quiring acceptance, is almost everywhere regarded as a subject 
worthy of most careful consideration, and is nowhere looked upon 
as an absurd speculation, as was the case a few years ago, "The 
causal connection between specific microbes and definite diseases 
is not yet, however, evcrj-whcre acknowledged by physicians. 

2. Quite a number of special bacteriological laboratories have 
been established in connection with our larger medical schools. 
They are under the charge of competent directors, and are places 
whereoriginal research is being carried on. and where students have 
an opportunity to familiarize themselves with the subject in a prac- 
tical manner. American medical schools are thus doing their share 
in this research in this matter, and in the endeavor to advance our 
knowledge of bacteria and their relations to disease. 

5. A large number of our schools, probably a large majority of 
them, do pay considerable attention to bringing to the notice of 
their students this subject in its theoretical and p>ractical bearings. 
In some cases it is only done incidentally, in others by a few oad 
lectures, and in others by regular cuur&cs of lectures and laboraiory 
insiruaion. As much is being done in this lincascan l)c expected, 
when we reiiieiiiber that not a few of the medical courses are. of 
necessity. little more than periods of cramming to give the stu- 
dents just enough knowledge to enable them to make ordin.iry 
practitioners. The course is frequently so short as to make it 
hardly a possibility to treat scientifically any subject not directly 
bearing upon the treatment of disease. It will be noticed that the 
amount of attention given to the subject is not regulated by the 
amount of im|X)rtancc placed upon it by those who have answered 
the circulars. In some cases where the theory is rejected it is stUl 
taught in the school ; and in others, where it is fully accepted and 
regarded as of great importance, the amoimt of teaching is yet very 
slight. This indicates that it is usually difficulties of finance or 
otherwise which in many cases have liclaywl the adequate consid- 
eration of the matter, 

4. It would be the opinion of probably a majority of physicians 
and teachers, both of those who belie\-e in the importance of the 
subject and of those who do not regard it as of much import, that 
the lime has not yet come when b.icteriology can be taught to ad- 
vantage in the public schools: at least, this cannot be done until 
some thoroughly competent person shall have carefully summarijied 
the facts in the form of a short, clear account, which cmdd be used 
as a text-book. It must be borne in mind, however, that many 
physicians are. for reasons similar to those given above, opposed to 
the teaching of physiology In the public schools. This is, however. 
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generally recognized as advantageous, and in some States required 
by law. It certEunly seems, that, if physiology is to be taught, there 
would be just as few evils, and much more of value, accruing from 
the study of the principles of infection and subjects connected 
therewith, than results from the study of many subjects now taught 
under the head of physiology. The value of the study of bacteriol- 
ogy in the colleges and universities is more evident, and has been 
well shown in the letter of Mr. Theobald Smith, published in a re- 
cent number of this paper. 

In conclusion, then, it may be said that our medical schools and 
profession generally have been and are advancing along this line 
of bacteriology as fast as can be expected. All of the larger schools 
have taken up the subject in a thorough manner, and many of the 
smaller ones are doing the same. The indications are, that a few 
years will see bacteriology established as a subject to be taught, 
either as a branch of pathology or otherwise, in all of the medical 
schools whose financial condition will warrant it. H. W. CONN. 



CHEMICAL LABORATORY OF THE ALABAMA POLY- 
TECHNIC INSTITUTE. 

We present in this number of Science a cut of the new chemical 
laboratory of the Agricultural and Mechanical College of Alabama, 
located at Auburn. The substantial growth of this institution 
has been such that the trustees, at their annual meeting in June of 
last year, authorized the construction of a new laboratory in con- 




FIRST PLOOB. 



A , Spectroscope and polariicope room ; B^ Auistant's private workiog-rtxim ; C, Com- 
buition-fumace room. 

nection with the Agricultural Experiment Station and the State 
Department of Agriculture, of which the professor of chemistry is 
the official chemist, and for original research. At a subsequent 
meeting in July, it was determined to erect a larger building than 
at first contemplated, and transfer to it the chemical department of 
the college. 



The building is a handsome two-story structure, 40 by 60 feet, 
with a stately tower, and a rear projection 35 by 60 feet of one 
story, and basement. The exterior is of the best quality of pressed 
brick, laid in red mortar, with cut stone trimmings and terra-cotta 
ornamentation. 

The main floor contains a central hall ten feet wide, with side 
hall for stairway of the same width, but extending only halfway 
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across the building. On entering through the large archway under 
the tower, the first room to the left is the office of the professor of 
chemistry, to the rear of which is the library and balance-room- 
On the right, extending the whole length of the floor, is the State 
laboratory and laboratory for research. Two small rooms are cut 
off from this, one to be used as a balance-room, and the other for 
the spectroscope and polariscope. Leading from the rear of the 
main hall is the door which enters the large laboratory for general 
work. Two rooms are cut off from this. — one for combustion 
furnaces ; and the other, a private working-room for the assistant. 

In the basement are ample accommodations for assaying and 
storage. The main laboratory will accommodate sixty students, 
and, when the fitting-up is completed, will contain the latest im- 
proved working-tables, with water, gas, and every necessary appli- 
ance for chemical work. Niches in the walls opposite each work- 
ing-table, with hoods where necessary, connect with flues, and 
furnish the best possible means of escape for deleterious vapors, 
while ventilators in the ceiling furnish additional means for getting 
rid of noxious gases. The pitch is sixteen feet in the clear, 
with panelled ceiling of oiled Southern pine. The rooms are 
wainscoted throughout, and finished in natural wood. The second 
story contains a large lecture-room and room for gas-anaty^s. 
Around this lecture-room, suitably arranged, will be cases for con- 
taining crude and manufactured products, illustrating the subjects 
of agricultural and industrial chemistry, which are prominent sub- 
jects taught in this institution. Since the war, the South has. 
awakened to an appreciation of her vast industrial resources, and- 
every effort is made to educate her young men in a way that wiU 
prepare them to utilize her vast deposits of coal and iron and mar- 
ble, and other valuable minerals, as well as to maintain, and if pos- 
sible to increase, the productive capacity of her soil. 
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ONI-; YEAR OF INTERSTATK COMMERCE CONTROL. - 
WHO [S THE GAINER? 

Just one year ago ihe goiTrnmeril laid the iron hand o( a His- 
marck upon ihc railways of this nntion> iheir procedure, larifTs. and 
pnrticulars, under Ruise and pielp\t o( a provision of the Conslitu- 
lion, franncd .it a lime when radways were uncor^ceivcd ot in ihe 
hrain of man. and when the only possible object of that provision 
must have been to prevent inlertiecinc coirnierctaf hostilities or dis- 
criniinationi among the States. Who has been benefited? The 
best evidence attainable ought lo be the slateinent of Ihe commis- 
sion appointed to administer the statute taking control of the rail- 
ways. In thi* first annual report the rommtssion s.iy.s (ihe Italics 
are ours), " The Act to regulate commerce has now been In opera- 
tion nearly eight months. . . . U has operated directly lo increase 
ratlroatl earnings, especially in the cutting-ofi of free passes on 
interstate passenger traffic. . . . I-'reigKt traffic has been cxccption- 
dlly large in voturnc. . . . na Heslructive rate wars havf occurred, 
but increased stability in rates has tended in the direction of stabil- 
ity in general business." In other words, then, it is the r.tilway 
cnmpunies which have been benefited. 

Uut Ihis was not the object of the statute. The railways had not 
complained of ill treatment. They had, indeed, recognized Iht- im- 
mense complications of competing systems, the damage sufTcrtd by 
the people from the rale wars and unjui^t recoupments For the ex- 
penses thereof, and had themselves provided a remedy by the es- 
lablishmeiit of »o-catl«d ' pools i' which, however, the Act of Inter- 
stiile Camnicrcc promptly ami peremptorily aliutished. It is 
sonwthing of a commeniarj- on the words we have put, in Italics 
above, lliat whereas, at the date at which the statute look effect, 
the situation was tranquil and satisfactory (the ' pools ' having low- 
ered rates to a minimum never reached before), the passage of the 
Act sent taiifTs upward al a huund ; antl before the report above 
quoted had left the binder's h»ncls. a rate war began in the West 
whose bitterness has, so far, surpiissed in violence any ever known. 
At this writing the companies engaged have lost, and are daily losing, 
millions, until several of the ro.ids involved have ceased to solicit 
freights, because to do no Iwsiness is cheaper than to move ihetr 
trains for unproliiable transpOTiatinn. And it will not fail to add 
comment to commentary, thai while this very Inierstale Commis- 
sion has been sitting calmly at Washington, dismissing trivbl com- 
plaints against great irunk-railway syslems. the ironclad statute 
which creates ii forbids these very warring railways from warding 
off bankruptcy by coming together, pooling their issues, and termi- 
nating ihe battle which is sapping their resources. Ncsl July the 
semi-annual dividends will be found adjusted to this rale war. and 
so the people of the United Slates will pay all the bills; and the 
railways, relieved of their burdens, can go on again. But such re- 
lief will clearly only be temporary as to them, with the prospect of 
more wars and more bills for the people lo p.iy. Meanwhile the 
statute of interstate commerce continues to centralize without ad- 
justing, or attempting lo adjust. Ihe larger problems, white carefully 
hearing and writing opinions as to the least of minorand local par- 
ticulars of which individuals believe themselves warranteil to com- 
jilain; and this, although the statute itself expressly empowers the 
commission to take jurisdiction of its own motion, and in the ab. 
scnce of any actual complaint whatever (on grounds of public pol- 
icy, no doubt ; bui. upon whatever policy, an opimrtuntty just now 
very carefully overlooked by this honorable commission). 

fiy the time this paper appears in print, ihc warring railroad comp.i- 
nics will probably ha%'c come together in ' conference,' ' commiUcc.' 
or ' synod." and terminated the ntinnus battle I have above ulludcd 
to. Only (in deference to the statutes o( united Germany, and the 
Bismarck policy whow S|»irit has materialized among us in the 
shape of an interstate commerce law), whatever they call it, ihey 
will be mighty careful not to call it a ' pool.' 

Rut why should the interstate commerce stalute be operated In 
favor the railroads? Such were not Ihe reforms sought. The Intcr- 
slale Commerce Act was the concentration of popular forces, whkh 
had for years fought railw.iy incorporations in our legislatures and 
in our courts: the crystallired c^prcssiui; of fifty years of popular 
discontent with railway management throughout this Kepul-lir- 
The people looked lo the first utterance of a commission civalcd lo 
H<lniinisicr it, for arraignment of the wrecked railways (or their 



disregard of popular rights, their liigh-handed indifference to law, 
and Iheir supercilious contempt for the non-railway element in the 
community, that should be scathing in its terms, and triumphant 
in its jusiiticaiion of the government's constitutional right toassume 
control of a private interest, and lo lake Ihe first .itep toward that 
cenlralir^tion which Washington deprecated in prospect, which 
Jackson scotched In its birth, and from the possibility of which a 
bloody and costly civil war was supposed to have finally relieved. 
Nor was it mere aimless legislation. The experiment of biennial or 
even triennial legislatures m some of the States, .ts lending to de- 
crease the volume ot legislation, has always been found to woric welt. 
The volumes of session hiw.<i of our Stales are. .is to their l>iilk. apt 
to becuine mostly lumber in a surprisingly short time, the number 
of statutes whose usefulness will survive ihc first tew years of their 
pass.tge being found a surprisingly small one. And even ol our 
National Legislature it can be fairly said that the more time it 
wastes, the greater the nation's gain. But the interstate commerce 
law was no product of mere zeal, or temptation to legislate on gen- 
eral principles. It was the offshoot of scntintenlal prejudice and 
jealousy, no doubt ; but its fathers and advocates in Congress can- 
not 1)6 suspected of having been actuated by either motive. The 
vastness of the nation's growth fur half a cenlury had rapidly made 
railro.'xds into systems. The immensity of the plants, the accumu- 
lation of costly rolling stock, the huge volume of business, could 
nut fail lo impress the people with a sense of power not proceeding, 
like the power of the government, from the consent of the governed — 
from themselves. The enorjnous operations carried on daily in the 
people's ej-cs suggested enormous profits, and engendered popular 
discontent. These enormous operations necessitated new cliannds 
and feeders ; that is In say, new railways. To save lime, the in- 
genuity of the nineteenth ccntur>' had deviseil construction com- 
panies, which, by subscribing for the capital of these new roads, 
slwuld obviate the slow and tortuous collection ot money by private 
soliciLitiun : and these, centralizing profits as well as subscriptions, 
massed wealth in localities, and attracted the popular envy. The 
boundlessness of all these brought great bankruptcies for courts lo 
deal with ; and the restiU of each was the inevitable wrecking of 
great corporations, and the private accumulation of wealth in the 
hands of the winners in these legal 6ghis. No sooner wai this the 
situation than a new problem intruded itself upon the already com- 
plicated maelstrom. The movement known in Europe indifferently 
as internationalism, sociah'sm, or nihilism (where it grew originally 
from ihe discontent ot the constantly etilighlening and setf-educal- 
ing masses at the support in opulant idleness ot privileged classes, 
useless courts, and — to the people — always absolute monarchies) 
was utiliied to express among us the popular envy, discontent, and 
prejudice against corporations it fell in Europe only gainst kings : 
and the result w-is tell in strikes, trade-combinations, and central 
lahoT unions, where anv trade supporte<l .Tnoiher. and each all, in 
abandoning work by the thousands .md ten thousands al one and 
the same lime. Underlying all this was. ot course, the capital f.ict 
that the railway industry itself was not at fault : was not respon- 
sible for the slirewdiiess of llic Wall Street operator : for intentional 
defaults ir dividends and interest procured for wrecking purposes : 
for the huge competition and the closeness of margins which put 
them at the merry of a single dis.astrons season. The president of 
a great railway recently asserted, in answer lo a demand from the 
company's employees for higher wages, that in twelve years hts 
company had nnt only not netted a dollar, but had actually mined 
and dislnbutcd 5i,cxk>.cioo Ions of coal at a cost of $31,000,000, and 
paid SS3'°<^>^^''^ 'o' if"* privilege \ The margin of prolit had dis- 
appeared entirely in the giant competition ot .\merican railway 
companies, which ycl had given, and was tiaily giving, support to 
almost a tenth part of ihe people ot the I'nited States. 

But great economic facts like these. like great investments. lose 
strength by their very immensity. The laborer working ten hours 
a day. six days in the week, with a family of ten children clamoring 
tor food, cannot be approached with itgures showing, that, out of a 
hundred millions of income, his employer had not been able to re- 
senc one tcn-thuus>indth percent : thul the private fortune amassed 
by one man in railway wrecking was tlw cr>*stalIization of ruinous 
losses lo thousands of smaller capitalists not of the working-men ; 
thai the plant of the great corporations had been |>aid for by the 
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hard-earned savings and small economies of thousands more ; and, 
most of all, that, of the total of all these losses and savings, almost 
a hundred per cent had gone to pay for labor, and for material the 
cost of which itself was largely the labor of handling it. Such 
statements as these, few of his betters have the brains to gfrapple 
with. The day-laborer may have sundry vague impressions that 
he should be paid in proportion to the number of his children 
rather than according to the value of his services ; that the idea of 
anybody handling a million of money is a personal affront ; and 
that altogether he is a slave, and that any change and convulsion, 
and shifting of bases, could not make him more wretched, and 
brought an even chance of betterment. He may not even be equal 
to these ideas, but simply absorb the single idea that the master of 
his local union has money to occasionally pay him a per diem 
almost as great for not working as he receives from his employer 
for working. But he knows that he is the slave of somebody. The 
nearest railway company is to him the most prominent representa- 
tion of massed wealth, and he accordingly selects it for the slave- 
driver against whom he is to rebel. Everybody saw the wrong, 
but the remedy was not so apparent. Everybody sees logically that 
the railway as an institution is innocent of all this chaos. But logic 
is one thing, and practical solution, quelling of clamor, ameliora- 
tion of disasters, are quite another. So it was that when the com- 
plicated problem reached the floor of Congress, it was no longer a 
sentiment, a prejudice, or a jealousy : it was a mighty and imperious 
fact, demanding and insisting upon immediate attention. Congress 
passed the Act to regulate interstate commerce, the President ap- 
proved it, and it was the law of the land. It has been in operation 
a year. So far as the people of these United States are concerned, 
has it changed the situation (existing at its approval, and admitted- 
ly clamoring for remedy) in the slightest degree? Have strikes 
ceased ? Are rates lower? Have private fortunes disappeared or 
ceased to be accumulated ? Have the railways been curtailed in 
their despotic sway over the lives, fortunes, and liberties of our 
people ? Had any recipient of a pass over one of our railways, or 
of a drawback, rebate, or special privilege, complained to Congress 
that he had been so favored ? (That concessions to the few were 
injuries to the many, and the ' pass ' system an unmitigated wrong 
and nuisance, — these were the complaints of the railway com- 
panies, not of the people ; and Congress had heard them with ears 
as deaf as adders' ears for the last quarter of a century.) To these 
questions some of us are still looking for an answer, others the 
commission itself has answered for us. The Interstate Commerce 
Commission (to its credit everlastingly, be it said) did not wait for 
the tiling of its first annual report to come boldly forward and 
the people of the United States that they were in error ; that 
railways were not their enemies; that, ahhough bound to assu 
that it had been created for sonie wise purpose, and therefor 
hunt around to And that purpose, the commission did not propose 
to share in the communistic cry of ' Down with the railways ! ' or 
even to admit that railways were a menace to the liberties of the 
people. It seized upon its first opportunity to assume that the 
statute of interstate commerce was of no practical value to any- 
body, but intended to be understood in a purely Pickwickian sense. 
That opportunity was the presentation of a petition, on the part 
of one of the corporations to be brought under the paternal power 
of the commission, — the Louisville and Nashville Railroad Com- 
pany, — for relief from the operation of so much of the fourth sec- 
tion of the Act as prohibited railway companies from charging 
more for the 'short haul' than the 'long haul,' — a prohibition 
which was and is the gist of the Interstate Commerce Act, and which 
opens up the entire question of the right of a railway company to 
judge for itself as to its right to live, operate its roadway, to pay its 
fixed charges, or generally to conduct the business for which the 
people had incorporated it. For lo say that a grocer may sell 
sugar, but that if another grocer across the way also sell sugar the 
first grocer may not compete with the second grocer, is clearly to 
so embargo the first grocer as to close him out. To be sure, the 
taw added a clause limiting the prohibition to " substantially similar 
circumstances and conditions;" but the limitation scarcely helped 
matters, since it merely substitute<l a question of fact for a question 
of law, and opened an interminable and costly field for the taking 
of testimony and the examination of witnesses which could easily 




paralyze any interest forced to enter it. Besides, to recur to the 
simile of the grocer, it might be said to permit the retail trade in 
sugar only on condition that no wholesaling was attempted. He 
might sell a pound of sugar at.any price he could get, but must be 
careful, if he sold a thousand hogsheads, not to diminish his rate 
per pound, either by quoting his commodity at less, or by rebating 
or offsetting for the comparative magnitude of the transaction. 
Such, then, being the opportunity, the cause of the client, the opin- 
ion of the commission in this first case of importance was looked 
for as an emphatic justification of the law the people had enacted. 

But on being promulgated, the opinion, so far as any crimination 
of the railway companies or any indication of the constitutionality 
or policy of the law was concerned, turned out to be as unsatisfac- 
tory to the non-railway public as Balaam's cursing of Israel was to 
Balak. " What hast thou done unto me ? " cried the disappointed 
king. " I took thee to curse mine enemies, and, behold, thou hast 
blessed them altogether." The first pronouncement of the Inter- 
state Commerce Commission begins with an apology for not inter- 
fering with the railway companies, which, to say the least, was 
unique in juridicial literature. It declared (p. 5 '), that, " if the 
commission were to perform the inquisitorial duties imposed upon it, 
it would be compelled to forego the performance of judicial and other 
functions which by the statute were apparently assumed to be of 
high importance, and even then its authority to grant relief would 
be performed under such circumstances of embarrassment and delay 
that it must in a large measure fail to accomplish the beneficial 
purposes which it must suppose the statute had in view." The 
commission deprecated any performance under its inquisitorial 
function, since that function "in a single case might require for its 
proper determination the taking of evidence all the way from the 
Pacific to the Atlantic ; and this not merely the evidence of witnesses 
for the petitioning carrier, but of such other parties as might conceive 
that their interests or the interest of the public would be subserved 
either by granting the relief applied for, or denying it" (p. 5). 
Certainly, nobody can blame the commission for preferring to sit 
cosily in Washington and exercise judicial functions than to take 
testimony not only of the parties before the commission, but of any 
party who might consider himself aggrieved by any act of a rail- 
way company or by any proximate or remote effect of such act or 
its theory, from Maine to California. And, even should the com- 
mission be able to decide the matter before it without the bother of 
hearing testimony, the commission admits that " an adjudication 
upon a petition for relief would in many cases be far from conclud- 
ing the labors of the commission in respect to the equitin involved : 
questions of rates assume new forms, and may require to be 
:t differently from day to day : and in those sections of the 
untry in which the reasons or supposed reasons for exceptional 
rates are most prevalent, the commission would, in effect, be re- 
quired to act as rate-makers for all the roads, and compelled to 
adjust the tariffs so as to meet the exigencies of business while at 
the same time endeavoring to protect relative rights and equities of 
rival carriers and rival localities." " This [and here is a touch of 
nature which shows, at any rate, that an interstate commissioner's 
life threatened at the very outset to be no bed of roses] in any con- 
siderable state would be an enormous task. In a country so large 
as ours, and with so vast a mileage, it would be superhuman. A 
construction of the statute which should require its performance 
would render the due administration of the law altogether imprac- 
ticable " (p. 5) says the commission finally. And yet. if the Inter- 
state Commerce Act means any thing, it means just what the 
commissioners, in their first decision, declared to be impracticable, 
— superhuman and impracticable ! Here are seven commissioners, 
at a salary of seven thousand five hundred dollars per annum, 
launched with an appropriation of one hundred thousand dollars 
from the people's treasury, and on that equipment expected to 
supervise the hourly business of a continent at present in the hands 
of perhaps a couple of thousand auditors, with a combined staff of 
a hundred thousand clerks and agents — with salaries ranging from 
twenty thousand dollars downwards, and overworked at that ! 
But to proceed with examination of the opinion. Having frankly 
admitted that to endeavor to discharge the functions it was orjgan- 

> The refncncct are to the official copy of the opinion printed «l tbt 
Priniing-Office, Washiniton, 18S7. 
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iied to iidnntniftter would be superhuman and an impossible t-tsk, 
ihe coininissLon s«ts to work. a5 in tluiy bound, to find something 
to do. It is legally UouihI to iissume th.il it was created lor a pos- 
sible purpose, to do something not superhuman. And so the com- 
mission, grupin};. as it frankly iidmiCs, in Ihe dark, strikes at last 
upon the cause, "under subsianti.illy similar circumstances and 
conditions," and finds at List a foothold. Surely, it says, " i( the 
carrier . . . sliall depart Irom the general rule, , . . if the circum- 
stances and conditions of the two hauls arc dissimilar, the siatule 
is not violated." Clearly, if Congress shall lake tlie ^'ucery trade 
under its jurisdiction, and declare that ihe poor mnn must not be 
obliged to pay more per pound for his two pounds of sugar than 
ihe dealer pays per poumi for his two th(uis,ind hogsheatls, ii w^juld 
put an end to the wholesale grocer)* business on th« instant. But 
if Congress says that this rule shall only apply 10 the su^ar maile 
" under substantially similar circumstances and conditions," ihpn 
(he sugar trade may go on in peace. ;is before, relying on the 
immutable truth thai no like imnsaciions arc or can be under Ihe 
same circumstances and conditions, and foregoing to attempt the 
•superhuman task' of l:iking evidence all over the continent. — 
from the planters, the cultivators, the harvesters r>f the sugar-crop, 
the teamsters who carried it lo the railroad, the shipper, the book- 
ing clerk, the carrying company, and so forth and so on. down 
through the jobber, ihc wholesaler, lo the consumer or the mes- 
senger sent lo pay the twenty or twenty-live cents for the hruwn 
paper parcel. — in pcrfcirt faith that in no two cases can the a<ljec- 
tive c]ausc 'suhslapilially similar' be predicated to any one trans- 
action when collated with any other transaciinn on record. Cer- 
t^nly the commission is right. Indeed, the wonderful part of the 
opinion is in Ihe exact legal consistency and candor with which it 
admits that the law is one. ^cA/^A, if logical, ii iinponihU of (nft^rce- 
viint : ami, if illogiciti.can only de administtreti by leaving atalten 
prtcijitly a% they t&frf hffere the Ittitr was pnfSfit ' Following the 
above line of reasoning, the coinmission declares (p. 6) that the 
statute bvcomrs practical, and may be enforcc<i without serious 
embarrassment. The commission, having settled this much, now 
proceeds to calUlc the two sections of the Act which relate to the 
long and short haul (Sections 2 and 4). and proceeds, " It isnotat 
all likely that Congress ^woutd deliberately in the same act, and 
when dealing with the same general siibjecl. make use of a phra.se 
which was not only carefully chosen and peculiar, but also con- 
Irollitig, in such tliffcrent senses that its effect as used in one place 
upon the cnndoct of the parties who were to be regulated and con- 
trolled by it would be esfentiady different from what it was as used 
in another" (p. 7). And therefore the comnnssion renders its de- 
<!ision in a sentence which ] must be pardoned for putting in Italics : 
" Beyond quesiion. the carrier must judge far itself ivhat are the 
substantially similar eireumstances and conditiem , . . on peril 
^f the consequences" (p. 7J. But is not this what every carrier 
(nay. every business-man) does, has always done, and always will 
do to the end of time } And is not this a pronouncement from the 
mouth of the Interstate Commission itself, that if the clause ■ under 
substantially similar circumstances and conditions' is of the 
essence of the Act, then the law is a nullity ? 

But after having arrived, by application of every rule of law, and 
the legal construction of slatuies, — that is lo say, by irresistible 
logic, — lo its conclusion on p. 7, the commission proceeds for 
twenty-two pages more to discuss analytically and still logically the 
situation. What situation ? The case submitted by the petnlon. 
Ihe Ijinisville and Nashville Railway Company, was simply the 
case which arises every moment of the ilay to any railroad com-' 
pany which carries freight for hife ; and while considerable per- 
centage of these cases are not necessarily 'intcrstaie' in ibeir 
character, yet every practical railroad man (certainly every student 
of political economy) knows that such a character, from a commer- 
cial standpoint, could be given lo almost everyone of them without 
any difficulty. The remaining twenly-lwo pages of this startling 
opinion — startling in that it is a confession at the outset that the 
Iiilcrstatc Commerce Act cannot change the silualton without dis- 
■canlinuing the business ami commercial transactions of the people 
of the United States — is merely an analytical examination of the 
reciprocal relations which arise between a shipper and a carrier in 
Jiny contract of transportation. 



The commission procee<ls to lay down the following propor- 
tions, which it deduces from the case before it, and the evidence 
taken : — 

" isl. That the support and maintenanceof a railroad ought prop- 
erly to be borne by The local tralfic for which it is supi>osed lo be 
built, anil the through trafHc inay justly be carried (or any sum not 
below the cosl of its own trans purtation. 

" 3d, Thai the cost of local traffic is greatest, and the charges 
(or carr>'ing it should be in proportion ; and. if they are so. they 
will often result in the greater charge for the shorter haul. 

"yS., That traffic carried longdisl.inces will muchof it become im- 
possible if charged rates corresponding to those which may proper- 
ly be imposed on local traffic ; and it must therefore be taken in 
recognition of the principle accepted the world over, that the traffic 
must be charged only what it will bear. 

"4.th, That the long hauls at low rates tend to build up manufac- 
tures and other industries without injury to the traffic ujion which 
rates ai'e heaviest. 

" 5th. That charges on long hauls which arc less than Ihe charges 
on shorter hauls over the same line. In the same direction, are com- 
monly charges which the carriers do not voluntarily fix, but which 
are forced upon them by a competition from whose compulsion 
there is practically no escape." 

Since the above propositions are axioms in railway man- 
agement, and since, however immutable, axiomatic, and eter- 
nal they are — were before (here was any Interstate Commerce 
Act or Interstate Commerce Commission, and will be after both 
have ]>een numbered among the ligmcnis of the past; since the 
commission is not supposed to be organixed for the purpose of 
ruling that black is black, and white is white, — what was left for 
the commission to say to the railroads of ihe United States except, 
" Depart in peace, be ye warmed and filleil, you have clone nothing 
worthy of death or of bonds, you have conserved the best interests 
of the people. h.ive built up a continent, and arc worthy of the high- 
est praise"? That is prccisdy what it does say, (or it un- 
hesitatingly adds. "On the construction we give lo ihe statute, 
these several applications need nut have been filed, and there- 
fore ihcy might now he withdrawn without further judgment" 
(p. 8). But the comrmssion remembered the Act upon which 
it was created, and that it was expected lo justify at least the 
action of Congress in creating it, and so announced its willingness 
to go into the merits of the question (it liad just decided that there 
was no question), making its excuse. " that it is manifestly impor- 
tant to the public interest, as well as to that of the railways them- 
selves, that mistakes shall be as far as possible avoided '" (p. 9). — 
(a proposition to which certainly nobody can demur): or to limit these 
propositions, or discover anywhere a public need or henelit that the 
management of the railways of the country have overlooked. How 
should the situation \yt changed lo bcaetit Ihc people? How can 
it be changed without destroying our interstate commerce: nay, 
wilhoul destroying; tbe welfare of tfie country and paralysing all 
business transactions,' *• Kvcry railroad company," says the com- 
mission. " ought, when it is practicable, so to arrange its tariffs 
that the burden upon freights shall be proportionate on all portions 
of its lines, with a view to revenue sufficient lo meet all the items 
o( current expense, including the cost of keeping up the road, 
buildings, and eiiui|Hnent, and of returning a lair profit to owners." 
But this is precisely what every railroad does, has always doncatid 
always will do. To attempt To make tariffs other than proportion- 
ate would require an increasing of its book-keeping expenses, and 
of its auditing bureaus, to every railroad company, which would 
make it cheaper to go out of the business than to continue. In 
"other words (the words of the opinion), "a railroad ought not to 
neglect any traitic of a kind that will increase its receipts more than 
its expenses " (p. 22). To state it frankly, therefore, the opinion of 
the commission, in the case of the L/>uisvi]lc .ind Nashville Railroad 
Company, is a l»cnign approval of the business methods of our rail- 
road companies which certainly merits the exclam.ilion of King 
Barak over the efforts of the prophet Balaam. 

And then the commission repeats in detail its already general 
commendation of Ihe railways of this Republic. It says IhaE they 
may compete with Canadian railways (p, 22) and with the water- 
courses (p. 22). And the commission therefore arrives at its rulings 
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(p. 27), which (except that it interprets the short and long haul 
clause to mean that a question of fact is thereby substituted for a 
question of law ; and, inferentially, that to determine it the testimony 
of every individual in the employment of the railway must be taken 
by the court) does not in the slightest degree change the habitude 
and method of running a railway; does not introduce a single inno- 
vation, ormodifya single rule of railway operation : in oiherwords. 
Congress has enacted a statute which a commission chartered to 
enforce it declares enacts thai things shall remain as they are, and 
that, if the statute is ever suspected of interfering with things as 
they are already, the subjects of the statute must interpret it blindly 
and at their own peril ! 

It would seem, therefore, that the commission itself has decided 
that the railways of this Republic have been, up to the date of its 
own appointment, properly managed : certainly there is no disap- 
proval of any particular acts, and only in the sixth ruling does it 
condemn certain possible acts and diEferentiations which it is not 
alleged that any railways have been guilty of, and which certainly, 
therefore, is mere o6ita, or the expression of a general opinion upon 
a very interesting but entirely graluitous conundrum of suppositi- 
tious railway policy. But is not a disturbance of constitutional 
limitations a rather high price to pay, even for so valuable a boon 
as is a governmental approval of American railway management ? 
Once broken, who can say what will pass these barriers? Perhaps 
there may yet be established at Washington an interstate theatrical 
commission which shall review and absorb the early functions of 
Master of the Revels, stage censor, and Lord Chamberlain ! And, 
indeed, for such a bill, congress need not again borrow its policy 
from an Empire of Blood and Iron. It can get its suggestion this ' 
time from a Republic — from Mexico — where theatres are not 
only under the espionage of government, but even the migratory 
Yankee circus is officially coerced into living up to its posters. 

APPLETON MORIiAN. 

MENTAL SCIENCE. 
Morbid States of the Attention.' 

The absence of attention is usually termed 'distraction,' but 
there are really two kinds of lack of attention. In the tirst there is 
a constant flitting of the mind from one idea to another, a constant 
dissipation of the energies in all directions, for which the word 
'distraction' may be retained ; and there is the lack of attention 
to the impressions going on about us, due to the fact that the at- 
tention is really absorbed in something else, — this is absent-mind- 
edness, which is thus an extreme ' present-mindedness " to a different 
train of thought, and may be termed 'abstraction.' It is with the 
exaggeration of one or other of these two conditions that morbid 
states of the attention are allied. If we take as a convenient defini- 
tion of normal attention, ' a temporary predominance of a mental 
state with a natural or artificial adaptation of the subject,' then we 
can distinguish two groups of morbid deviations: (i) an absolute 
predominance of such a state that becomes fixed and cannot be 
dislodged from consciousness ; and (2) a state in which no idea 
can get an audience, and the attention is too weak to hold an im- 
pression steadily in the mind. To this may be added a third group, 
in which, through congenital defect, the power of attention ne%'er 
develops, as in idiots and the weak-minded. 

There are all degrees of transition, from a normal concentration 
of the attention to the most imperative forms of fixed ideas. We 
have all been haunted by an aria which we cannot stop humming ; 
have been anxious about a sick friend, so that in spite of- ourselves 
we could think of nothing else. This is a mild form of possession 
by an idea, that is more persistent than any other, keeps itself in 
consciousness, and by imperceptible steps passes beyond the con- 
trol of the will. The profound absorptions of many great men in 
their work are so much beyond their own control that one cannot 
but recognize an element of the morbid in them. When the object 
of reflection is a less worthy one, and the devotion to it, far from 
coinciding with the intentions of the individual, seems to him as an 
imposed task, we speak of an insistent idea (swangsvorsteliung of 
the Germans). M. Ribot distinguishes three kinds of such, accord- 

" Abstract of an article by Th. Ribol {Revu* PhllotofkiqMty Fehniary. 1B88). See 
ScUncr, Dec. a and ifi. 1887. 



ing as the purely intellectual, the emotional (usually a fear, as the 
long list of phobias indicates), or the voluntary (usually a morbid 
impulse to an absurd or criminal act, kleptomania, etc.) predomi- 
nates. The first class is the most important in this connection. 
The insistent idea takes many shapes, and in most of these we can 
trace analogies to our own every-day experiences. There is an 
arithmetical form of it, that sets the patient lo ask. Why are men 
just so and so high ? Why have houses this particular height ^ 
and so on. Again : it may be a mania for counting every thing, — 
the number of pavements on a street, the number of streets in. a 
city. The sight of a bag of grain irresistibly led one patient to- 
estimate how many grains there are in the bag, how many in the 
country, etc. Another must count all the trains leaving the rail- 
road-station, and keep account of their destinations. In these 
cases the patients often recognize the morbid nature of their 
thoughts : they fight against them, know that they are wasting 
time ; but the ideas fill their minds completely, and demand atten- 
tion with a tyrant's power. A feeling of intense discomfort, of an 
impending evil if they fail to count the trains, etc., is sometimes 
associated with the state. There is,' too, a metaphysical mania, in 
which the mind busies itself with unanswerable questions as to the 
constitution of matter, the final ends of nature, and so on. Persons^ 
thus affected are usually of more than average culture ; for the 
concentration of attention implies mental power. Nor are the 
objects of their thoughts entirely different from ours : the main 
difference is in the time and the control of these states. We think 
of such problems for a while, and then pass on to something else: 
to them that is impossible. In other respects such patients are 
often perfectly sound, and show great ingenuity in concealing a 
knowledge of their weakness from their associates. In general, it 
can be said that a large proportion of persons thus afflicted are the 
offspring of neuropathic parents, and not infrequently show other 
and physical symptoms of a degenerate stock. But the environ- 
ment, education, must be called into account to explain others of 
them ; and each case, especially as regards the particular form that 
the idea takes, must be studied by itself. The state differs from 
the normal, then, in degree rather than in kind. It is persistent, 
it. is intense, it allows no relapse to a diffuse condition of the at- 
tention, and, as a mark of nervous disorder, it carries with it a 
weakness of the will that cannot drive out the unwelcome and offi- 
cious visitor. 

A more intense and acute concentration of the attention is to be 
found in the trance state, or ecstasy. This is allied to contempla- 
tion, to absorption in intellectual work, and brings with it an in- 
sensibility to outward impressions. When the state is very pro- 
found, such impressions can be intense and yet pass unnoticed. 
Archimedes, during the taking of Syracuse, remains absorbed in 
his contemplations. Soldiers often do not know they are wounded 
until the fight is over. Here, again, there is a high degree of men- 
tal power necessary, though it Is often exhibited by fanatics other- 
wise mentally inert. But M. Ribot properly distinguishes between 
the cases in which the object of the contemplation is a sensory one 
and those in which it is purely ideal, and adds that the fanatics- 
usually display the former kind of extreme attention. As a type of 
the more spiritual kind of ecstasy, the remarkable confessions of 
St. Theresa (a Spanish religionist of the sixteenth century) is cited,. 
She describes no less than seven stages of ecstasy which are in a 
rough way capable of a psychological interpretation. The first is a 
state of ' vocal prayer ; ' that is, the praying in a loud voice draws- 
the attention away from the outside world. The second stage is- 
tfermed 'mental prayer.' The sensory impressions are no longer 
necessary, the mind being held by the ideas that (ill it. The ' prayer 
of meditation ' marks the third stage, which is perhaps only a more 
intense form of the previous state. The fourth degree is charac- 
terized by the ' prayer of passivity.' Here the soul no longer pro- 
duces, but receives, has truth directly impressed upon it without the 
need of a logical demonstration. The fifth stage, the * prayer of 
union,' marks the beginning of the ecstasy, but it is as yet an in- 
stable state, and the possession is not profound. Finally, in the 
sixth stage, the ' prayer of rapture,' the body becomes cold, speech 
and respiration are checked, the eyes are closed, the slightest 
movements require great effort, and in rare cases consciousness is 
lost. The seventh degree of ecstasy is very mystically described^ 
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bul is only an accentuation of the sixth, with perhaps a deeper lass 
of conscioTjincss. Here the mind is reduced to a single point, at- 
tention is sharpened to tKe lijiest focus, and this extreme contem- 
plation seems to be an exception lo the dictum of Hobbes, that to 
constantly think ittc same thing' is not to think at all. Such extreme 
ecstasy is a rare phcnnmcnon : Plolinus is said Co have attained it 
only four times, and Porphyrj- but once. 

The weakening of the allcntion is seen in an extreme form in 
mania which prtsenlsa general and permanent exalted excitability 
of the psychic life. The general diffusion of energy is equally ap- 
parent in the prodigality of movements, with often an insensibility 
to fatigue. No co-onlinalion of the mental energy requiring an 
cfTort of the attention is possible. The same is seen in hysteria, in 
sleepy conditions, in drunkenness, in children. These semi-morbid 
stales well illustrate the motor element in attention. The power of 
directing the delicate movements thai accompany attention is lack- 
ing, and with this the allenlion itself is weakeneil. One sees in the 
effects of intoxication the loss of power over the finer muscles, then 
over the coarser ones, both accompanied by an impjossibility lo at- 
tend to thoughtful ideas, and then to rnemal impressions ol the 
simplest Ldnd. In sleep there is lo a slight degree a direction of 
the attention, fur the sleeper is more ea.sily aroiise<l by one kind of 
stimulus than by anwhcr ; hut in general the power of attention is 
nearly lost. U we pass from the case.'i in which the power of at* 
Icntion has been lost by disease, to those in which it was never 
developed, wc have a difference of degree alone. Idiots, again, 
arc found incapable of directing their liner muscles, und in cx- 
Ireme cases cannot walk ; and the most successful mode of ap- 
proach to the minds of such defectives has been found to be 
through the muscles. 

By way of r/sum/. we ntay speak of attention as a prevaJent at* 
titude of mind. It may be represented by a straight line bifurcat- 
ing at either end. In the centre we have the average spontaneous 
attention : as we proceed to the right, the attention increases in 
intensity, passing into strong spontaneous attention, then into pre- 
occupation, revery, then into a weak insistent idea. Here the line 
divides, passing into the two extremes. — a fixed idea on the one 
side, and ecstasy on the other. Beginning again with the normal, 
and going to the left, we have voluntary attention as an organic 
mental habit ; and as this decreases, it is of only average power, 
then it becomes weak, and finally passes into the extreme loss of 
attenlion, which may be temporary and acquired on the one hand, 
or permanent and congenital on (he other. These arc simply 
various types: in reality, all kinds of interniediale forms abound. 

Unconscious Ckkebration.— In the /'tfy»«/dr.s:t7>«f <-.i/tf«/A/r 
for March, Mr. Francis Speir analyses the returns to a list of 
questions quite extensively circulated by him. relating to the uncon- 
scious activity of the mind. The questions ask. for instanc-c. of 
the power of recalling a forgotten word or sense-impression while 
thinking of something else, or |>crhaps in sleep; of the power of 
going through a more or less simple logical process under similar 
conditions ; and of the working-out of original ideas (composition 
of verses, solution of a problem, new modes of regarding a scries 
of facts, and the like), especially of feats of this kind performed 
during sleep. The answers unmistakably show that the uncon- 
scious learns many an art from our conscious selves without the 
teacher knowing it ; ami the relative frequency of really respectable 
performances going on in sleep is larger than one would, a prior/, 
expect. 

BOOK-REVIEWS. 

TA^ Aoi^t'can Journal of Psyckoli^. \o\. i. No. 2, Februar}'. 
1888. Ed. by G. Stanley Hall. Baltimore. Murray. 
The coincidence by which this piibtication and the third part of 
the Proceedings of the American Society for I^ychical Research 
frevieweii in ihe last number of Sct'tn^/) come to hand at 
the same time suggests a few considerations regarding the growth 
of the scientitic study of mental phenomena in this country. Il 
does not seem at all haiaidous to predict that ihe ' new psychology ' 
has come to stay, and that nowhere does it give more satisfactory 
evidence of its power lo systematize the various inlereslsuf students 
of mind, and lo invigorate with a new life all such topics as had 



relapsed into the blissful slumber of a final selllement. ihan in this 
country. "W^z Journttl of Psychohgy comes forth as the distinct 
organ of the strictly technical and controllable study of all such 
phenomena as from one point of view are of imporianl interest to 
the psychologist, In so doing it may incur Ihe criticisni of those 
who sec in ihis step the incorporation of psychology in physiology 
and psychiatry: but apart from the fact that It is at present ex- 
tremely difficult to foresee wh.it will and should be the boundaries 
of that science, it is getting more anri more generally ndmittetl th.it 
a science takes its character quite as much from the point of view 
from which il regards convenient groups of the facts of nature a* 
from the particular class of phenomena it takes into account. 
Moreover, by accenting the importance of the ' specialist ' study of 
psychology, as also by emphasiiing the value of a broad view of 
biological facts for the study of human tievclopment. it serves to 
convince of the error of their ways that throng of dilettanti who 
regard this as the proper field for their lawless rovings, as well as 
to indicate the difHcully, if not the im[)0ssil)ility, of a single instruct- 
or representing the entire field of philosophical thought. 

The work of the American Psychic Research Society ine^-itabty 
suggests comparison with that of the Kngtish society, devoted to 
tlic same purpose, and bears this lest with great credit to itself. 
Judicious cauiion, careful reconnoitring of ihe general field, atten- 
tion to details, and an appreciation for the extreme ■ slippcrincss * 
of interpretation in ihis kind of research, characteriac the work of 
the .American society. Apart from any interest in the final decis- 
ion of the questions uppermost in the minds of its incmt>er3, it is 
gathering facts of value to the psychologist, and appreciates that 
its field of work is closely related to that of other specialties, and 
cannot be carried on without a special knowledge of the possibili- 
ties of deception, of the mental traits of semi-morbid individuals, 
and so on. If one considers Ihe wide-spread and intelligent ininr- 
csl in psychology represented by these two publicaiions.it seems 
very strange that our best educational institutions have made so 
little provision for the representation of this branch of science upon 
their several cunicula. 

The opening article in this second number of the Journal of 
P^cftaltfgy is by Dr. H. H. Donaldson, and treats of the relation of 
the recent researt:h<:s in neurology to psychology. As the anatomi- 
cal analysis of the nervous ^y-stem docs in some rough manner 
bring into rational order m^iny of its functions, it is natural to ex- 
pect that a deeper knowledge will increase the significance of this 
co-ordinal ion of structure with function. Again : this co-ordination 
itself is subject to an evolution, and the anatomical homologtie of a 
certain organ in an animal higher in Ihe scale does not necessarily 
mediate the same functions as in the lower animal. Man has not 
only more cortex, but exercises a proportionally larger number nf 
functions with his cortex than other animals. 

A paper of great interest is that by Dr. Edward Cowles, upon 
' Insistent and Eixcd Ideas." Under this head. Dr. Cowles intro- 
duces the detailed and sysiemntic study of the operations of a dis- 
ordered mind as a worthy object of investigation. The logic that 
draws conclusions at once analogous and yet opposed to those of 
comnMn sense: the peculiar association of ideas that brings into 
connection facts and notions norm.illy joined only in the uncon- 
trolled visions of dream-life or the lictitious world of children : the 
strong tendency for abstract notions usually simply allowed lostroll 
through the chamber of consciousness, and be gazed at as a curi- 
otity. to lodge themselves there, and acquire a reality that leads to 
violent and sometimes dangerous action : and the entire process 
still appreciated as something abnormal, something to be resisted. — 
all this is most graphically illustrated in the remarkable case described 
by Dr. Cowles. It b impossible to outline the history of this in- 
stance of a 'fixc<l idea,' as so much of its value depends on the rec- 
ognition of the gradual evolution of the morbid from insignificant 
eccentricities. 

The final paper in the series is a detailed criticism, by Dr. Joaeplv 
Jastrow. of the methods employed in cxperimcnially determining' 
the accuracy of ihe several senses. The object of the paper is to 
rescue this kind of experimental work from the various loose and 
uncritical processes which it has of late employed. 

Besides the original contributions, there is a ■xaaX numlxr of re- 
views, abstfucis of papers, notes, etc., covering t variety of topics. 
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A Ttxt-Book on Roofs and Bridges. Part I. Stresses in Simple 
Trusses. By Mansfield Merriman. New York, Witey. 
8*. $2.50. 

This work of Professor Merriman exhibits in a remarkable de- 
gree the clear, logical arrangement and concise style which charac- 
terize his writings on engineering and mathematical subjects. 

The preparation of suitable text-books of applied science, and es- 
pecially text-books on engineering subjects, for students of technical 
schools, at the present day, is an art that demands something more 
than a critical knowledge of the subjects discussed. It involves 
also, in the highest degree, a true conception of the art of teaching : 
and it may almost be laid down as a rule that the most successful 
teacher is best fitted to prepare a text-book on the subject which 
he teaches. 

Admirable works there may be on particular branches of engi- 
neering: for example, works in which abundance of detail and 
illustration, the presentation and solution of intricate and unusual 
problems, and the introduction of whatever may elucidate the sub- 
ject, furnish to the investigator or professional engineer most valu- 
able and instructive information, but which may be quite unsuitable 
*or the daily use and instruction of the undergraduate student. 

During the period of the life of a student when his habits of 
thought and investigation are forming, it is of the utmost impor- 
tance that he should become thoroughly imbued with the rational 
principles and processes of thought which will make him an inde- 
pendent thinker and investigator. 

In this work the plan adopted for the computation of stresses in 
the members or parts of roofs and bridges, is, to use Professor 
Merriman 's own words, "The principles and methods are first 
established, and then numerous examples are fully worked out to 
illustrate them and their application to different forms of trusses, 
while a number of problems are stated for the exercises of stu- 
<lents." 

This plan is faithfully carried out, the mathematical treatment of 
4he principles and methods being clear and concise, and free from 
■complications. 

Professor Merriman 's work on the ' Mechanics of Materials,' in 
■the same style, and with similar arrangements, was unsatisfactory 
■only in this, that it seemed to end in the middle of the subject, 
trussed or braced structures being left out ; but the addition of the 
present work supplies the deficiency, and the two together will now 
■constitute a complete work, admirably adapted to use in the higher 
technical schools. 

Report of the Commissioner of Education for 1885-86. Wash- 
ington, Government. 8". 

This report is the first issued by the new commissioner, Mr. 
Dawson, and is neariy, if not quite, as far behindhand in its appear- 
ance as its predecessors. We believe (hat the blame for this is to 
be laid at the door of the Government Printing-Office, at present the 
most inefficient department of the public service. In arrangement 
jt is far superior to the bulky and confused reports issued by Mr. 
Eaton. The classification of the statistics, and their mode of treat- 
ment, mark a decided advance on what we have been accustomed 
to. The summary of State school laws is a valuable feature, as are 
the particularly useful statistics in Appendix X.. dealing with edu- 
-cation in foreign countries. This report, though good and useful, 
shows by its failures how essential some revision of the method of 
■classifying educational statistics is. It is the task of a lifetime to 
■extract from them, as at present presented, any answers to a score 
■of pressing and important questions. The commissioner of educa- 
tion should have the power to inaugurate and carry through this 
nuch-needed reform. 

Elisabeth Gilbert and her Work for the Blind. By FRANCES 
Martin. New York. Macmillan. 12°. 
The subject of this biography was the daughter of the principal 
■of Brasenose College, Oxfonj. afterwards Bishop of Chichester. 
She was bom in 1826, and was made blind at the age of three by 
an attack of scarlet-fever ; but she was a girl of more than usual 
intelligence and energy, and, under careful instruction, became a 
well-educated woman, knowing French, German, and Italian, as 
well 35 vocal and instrumental music. She learned also to write a 



very legible hand ; but written arithmetic was difficult for her, 
though she reckoned easily and accurately in her head. 

During her childhood and youth she was always treated, both in 
her studies and in her plays, as nearly as possible like her sisters : 
but when she became a woman, and her sisters one by one mar- 
ried and left home, she began to feel her loneliness, and especially to 
feel that there was no field of usefulness open to her. But having 
received a legacy from a lady friend, which made her pecuniarily 
independent, she soon discovered work to do. She saw and keenly 
felt the difliculttes that blind persons have in getting employment, 
even if they have learned a trade ; and she undertook to furnish 
such employment, so far as her resources would permit. She first 
opened a store for the sale of goods made by the blind, employing 
a blind man as manager, she herself assuming the pecuniary re- 
sponsibility, and meeting all deficiencies at first out of her private 
purse. To the store a factory was soon added, and the whole 
placed in charge of an association, which ultimately developed into 
The British Association for promoting the General Welfare of the 
Blind. Miss Gilbert was also active in serving the cause of the 
blind in other ways, so far as she had opportunity to do so ; but we 
must refer our readers to the biography itself for the details of her 
work. She died in 1885. This story of her life is well and simply 
told, and we commend it to those who are interested in philan- 
thropic work. 

The Orbis Pictus of John Ames Comenius. Syracuse, Bardeen. 

It gives us a startling conception of the antiquity of Harvard 
College to recall that this educational classic, which so many per- 
sons associate with the middle ages, was written by a man who 
was solicited to accept the presidency of that institution. Mr. Bar- 
deen deserves the hearty thanks of all educators for reproducing 
the famous work, and issuing it at a reasonable price. The paper, 
the binding, the type, are all appropriate. The cuts are unusually 
clear, and are taken from the copperplates of the edition of 1658; 
the Latin text is taken from the same edition. The text for the 
English translation is taken from the English edition of 1727, in 
which for the first time the English words were so arranged as to 
stand opposite their Latin equivalents. The cuts are here repro- 
duced by the photographic process, and are not retouched or altered 
in any particular. We trust the Vestibulum and the Janua may 
be similarly reproduced at an early day. 

Modern Theories of Chemistry. By LOTHAR MEYER. Tr. by 
P. Phillips Bedson and W. Carleton Williams. London, Long- 
mans. Green, & Co. 8°. 
While editions of 'Die Modernen Theorien der Chemie'have 
succeeded one another in the original to the number of five. 
the English-speaking public has waited more than a score of 
years the opportunity to read in the vernacular a work which, 
perhaps more than any other of the period, has been influential in 
broadening and harmonizing the ideas of chemists as to the mean- 
ing and connection of the throng of facts which busy workers have 
amassed. The first edition of this work was projected and issued 
a quarter of a century ago with the purpose of bringing about just 
valuations of the theories and hypotheses then in vogue but variously 
estimated, and of showing the suggestive importance of working 
hypotheses to investigators. The reception of the edition was such 
(though the author was so modestly diffident of success, previous 
to publication, as to abandon a personal dedication which had been 
determined upon) that two more were published in the same form ; 
and a fourth, revised and rewritten to meet the requirements of the 
time, was issued, only to be succeeded immediately by the fifth 
edition, upon which the translation now before us was based. In 
its present form, the book has assumed more of the character of a 
handbook or book of reference, and on that account the absence of 
an index is the more to be regretted. Of works merely elementary, 
and devoted to the representation of accepted theories without very 
much balancing of the evidence which has led to their establish- 
ment, we have in English several very good examples ; but with a 
single exception (Muir's ' Principles of Chemistry '). and that of 
comparatively recent production, there has been no work on theo- 
retical chemistry, accessible to the student whose only language is 
English, of any thing like the breadth of this. Its plan embraces 
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not only (he account of th« latest development of chemical theories, 
but also (he more important empirical ilal.i upon which the thcorcli- 
cal conclusions arc based. Of the three pans into which it is 
divided, the lirst discu^<»s the atomic and molecular hypotheses, 
including such iDpics as the law of Avo^jadro. Diilonj^ and Fetil^ 
and Mitscherlich ; the limitations of these taws, and the causes of 
obsen'cd drviaiiuns Ihcrefroiin : and the periodicity, atomic Weights, 
and propcnies. The second pan, trealirvg of the sialics of the 
atonis, or " the docirine of the eciuiltbrium of the atoms in their 
combinations with one another," deals with the forms of combina- 
tion, the law of atomic linking, and valency, or capacity for saturation. 
The tlitrd part is concerned with Ihe dynamics of the .ilonis, or 
'* the doctrine of chemical change ; " and wndcr this head is put an 
account of the connection of mechanical distuclianct:. heat, light, 
and electricity, with chemical change, and a discussion of the in- 
fluencc of mass action and of the siabMily of comiicunds as depend* 
ent upon atomic compusirionand inlerHClion. Careful and cautious 
weighing of evidence is obvious ihoroughoui ihc work ; and while 
the v.^!ue of hypotheses, regarded simply as approxim.ilLans to truth 
as well as ni<ls to work, is insisted upon, stress is laid upon the 
nee<l of proceeding with judgment. an<I of keeping separate, so far 
as may be, those (heoreitcat considerations which are the abstract 
expressions of observed fact5,from hypothetical assumptions which 
show an appearance of prubabilily which may ur may not be last- 
ing. To the chemist who wishes to keep up with the tide, a 
knowledge of the (Icrm-an langu-ige, to the point of being able to 
follow the current of chemical events in Germany, is a UKilter of 
necessity, and most chemists are doubtless familiar with the origi- 
nal of the volume before us; but. lor the student just entering the 
real work of chemistry, (his book seems to us the most important 
which has appeared m Koglisb in many years. 

TAf Art of Projectiott. By A. K. DoLllEAR. Boston. Lee & 
Shepard. i a". 

This is a new edition of a well-known hook, lir^t issLieil about 
len years ago. It has been revised, and contains some important 
additions, especially a series of experimenls on vortex-rings. Pro- 
jection has come to be so extensively employed, not only as a means 
of illusiratioti, but often as an aid to research, that many books 
would he requireil lo describe the uses to which it may Iw put. 
Professor Dolbcar's book will always be useful a& a guide to ihe 
technique of [Kirl-lumi<:res, lanterns, sources of light, etc., and it 
contains a wcll-sclected series of experimoils suitable for presenta- 
tion by this method. 

Tkt Art of Invetting. By a New York broker. New York. Ap- 
pleton. 16**. 

This is the sort of book that will find many readers ; for although 
few people, rcLiiively speaking, ran invest, yet many more hope to 
be able to some day. and every one likes to know how it is done. 
To many its perusal will be like a glimpse through Ihe ctirtain at a 
nobleman's ball to a street gamin. It Is cleverly written, and puts 
in a plain, practical son of way a great many statements (hat all 
who invest believe, but lew follow. The truth is, thai sp^rulation 
is more or less a disease, and, when it seizes one, it is apt to run iis 
course, cautions and antidotes to the contrary notwithstanding. 
Kor this reason a book of this sort is of little value. Many persons 
who read It will think that they know belter than the author what 
securities are safe, and what are not. Only personal eiperience and 
personal loss will convince them. 

Under the head of investing, the author discusses the various 
investment securities in order, beginning with gavemment bonds. 
The story of State and municipal repudiation is a sad and dis- 
graceful one, and in con&e<iUfncc the confidence in a majority of 
the securities issued by State and municipal authority has long since 
been shaken. Many readers will be interested in wli,-it is said about 
(arm loans, and will .ipplaud the writer's conservative yet fair 
judgment concerning them. Under the head of speculating, the 
New York Stock Exchange receives a severe castigation, but one 
which is thoroughly deserved. U is beyond question Ihat that far- 
famed institution has done more harm lo the legiiimalc business 
mterests of the country than any other single influence. If people 
can only be induced to keep away from it a little longer, it will die 



of inanition. Gambling is not very profitable unless some rich out- 
siders participate in the game. The iKiok will unquestionably be 
widely read : it is almost too much to expect that it will be widely 
followed. 

N0TK5 AND NF.WS. 

Ur. Billings of the Army Meilical Museum will signaliie the 
removal to the new building near the National Museum by the 
preparation of an illustrated catalogue, it will contain drawings 
of all the crude and wel specimens of tumors, cancers, gangrenes. 
elc„ aiid other objects on exhibition in the museum, besides micro- 
photographs of morbid tissues prepared by Ur, W. M. Gray, the 
nMcroscopisi of the surgeon -general '5 ofTice. Each picture will l>e 
accompanied by a short description of the object illustrated, bui 
there will be no discussion of theories. The work, when completed, 
will constitute a complete pathology, and will be a most valuable 
text-bonk for students and physicians. 

— Prof, C. H. Hitchcock of Dartmouth College has just re- 
turned from the Indian River region of Florida, where he has been 
studying the tracks of animals on ihe sand of the seashore in the 
hope that they might assist in Ihc interpretation of the fossil foot- 
marks found in the sandstone of Ihe Connecticut valley in Mass,!- 
chusetts. tt may Ik; remembered that the late Prof. Edward 
Hitchcock of Amherst College devotc<l a great deal of study tO' 
these fossil foot-marks, and puhlishcil in 1858 a report in which he 
described, and illustraie<l by plates, a hundred and nineteen species 
of insects, worms, mollusca, crustaceans, etc., supposed lo have 
been represented by them. Prof, C. H. Hitchcock is pursuing the 
same line of study in which his father worked so long, and the re- 
sult of his recent visit to Florida is that he leans more and more to 
the opinion that the fossil tracks arc chiefly those of crusLiceans. 

— The February numl>er of \\\c/i>ur»at of the Royal Geographi- 
cai Soeicty contains an interesting report of William John Steains's 
journey to the Kio L)<ice m Hr.i/il, and its norther n tributaries. The 
traveller, who tirsi went out to South America in connection with a 
commercial undertaking and the formation of railways, after having 
accomplished his duties in that direction, undertook the exploration 
of this river, only the lower part of wliich was known, although Ihe 
terriiOT}' is so near Kio Janeiro, It is princi|>ally the difHculty of 
navigation of ihe river, which breaks through the coast range in 
wild rapids and cataracts, smd the hostility of the Dotocudo, who 
inhabit this part of the cojist, which prevent its being coloniced. 
The country is covered with primeval forest of wonderful beauty 
and density, and only .1 few settlements exist on ur near the banks 
of the Rio Doce. Steains's paper is accompanied by a valuable 
map giving ihe results of his traverse surveys. A comparison with 
other maps of the river shows their great inaccuracy, Steains's 
geographical expluralions, which tasted for eight months, were 
comparatively thorough. He not only explored the main river, but 
ascended several of its northern tributaries, particularly the Rio 
Sao Jos^, which joins the Kio DAce at Linharcs, and several others. 
By these trips our knowledge of this region is materially increased. 
t)n the Rio Pancas he fell in with a sept of the Botocudo. with 
whom he lived for a month. His observations on this tribe do not 
contain any new information, and arc not so thorough by far as 
Khrcnreich's study of these tribes, which were mentioned in No. 2^9 
of Science. The exploration of the tributaries of the Rio Doce. as 
well .as thai of the main river, was nude very difficult by the 
numerous cataracts which had lo be passed by long portages. 
From Steains's paper it would appear as though a considerable 
amount of private and government surveying was going on in Kra/i) ; 
but very litilc definite information reaches us so far. and our maps 
of the greater part of Bnuil arc still very defective, being founded 
on very old observations and indefinite reports. From Steains's 
paper it does not appear whether his map is based upon astro- 
nomical observations, or a compass survey. 

— Thomas Gray of the University, Glasgow, Scotland, has ac- 
cepted the chair of dynamic engineering in the Rose Polytechnic 
Institulc, Terrc Haute, Ind.. and will begin his work next Septem- 
ber. I'rofessor Cray is well known in this country for his researches 
in electricity, seismology, etc.. and his work for several years with 
Sir William Thomson 00 instruments of precision for electrical 
measurement. 
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LETTERS -TO THE EDITOR. 

*,* CarrttPattdtntt art riquttttd to bt at brit/ at pettiilt. Tkt writtr't name ii 
t'» allcattt rtquirtd at froaf e/ e^od faith, 

Twtaty C9fitt 0/ Ike HHmber ctHlainine hit contmuKication mill bt fimitktd 
/rtt t* any corrttpendtni on rtguttt. 

TK* editor viill bt glad to puilitk any queritt centanani vtitk it* character e/ 
tktjoumml. 

Effect of Preianre on Ice. 

An instance of hex^onal figures resulting from pressure seems 
to be furnished by the ice-masses which were observed in a cross- 
channel connecting the Pleisse and the Elster at Leipzig. The ice, 
which was partially dissolved by thawing weather, had been stopped 
by a beam held by chains across the outlet of the cross-channel. 




This beam was in constant vibration, being influenced by the cur- 
rents of both streams, that of the Elster being the more active. 
Hence the ice was constantly subject to gentle shocks as it was 
pushed up stream by the beam, and as it came back again against 
it. The ice next to the beam, along the walls, which were of cut 
stone, and farthest from the beam, was of a slushy consistency, but 
the central portion appeared as roughly shaped hexagons. 

The Elster channel is about twenty feet wide, the other about 
twelve. C. H. L. 

Lcipt^ Feb. i8, _ 

Vermin-Eaters. 
In re the article on vermin-eaters (Science, March 2) see BAN- 
CROFT, Native Races of the Pacific States, ii. p. 234 ; i. pp. 431, 
188 ; ' The voyage of Johannes de Piano Carpini unto the North- 
east parts of the world in the yere of our Lord, 1246,' in R. Hak- 
LUYT, The Principal Navigations, etc. (London, 1599-1600), i. p. 
59; E.Bryant, What J Saw in California (New York, 1849), 
p. 154; James Cook, Voyage to the Pacific Ocean, etc., in the 
Years 1776-80 (London, 1784), ii. p, 305 ; Annual Report of the 
Smithsonian Institution for 1866, p. 306; 'The Eastern Tinneh 
from a MS. by Bernard R. Ross, Esq.,' in George Gibbs, Notes on 
the Tinneh or Chepewyan Indians of British and Russian Ameri- 
ca; The Travels of Girolamo Benzoni in America, in 1542-56, 
translated and edited by Admiral W. H. Smyth, 1858 {Publications 
of the Hakluyt Society, xjx^i.-^.f); J.J. LabillardiAre, Rela- 
tion du Voyage d la Recherche de La Pfy-ouse fait par ordre de 
r AssembUeConstituente, Pendant les Annies 1791, 17^2, et Pendant 
la \ire et la zde Annie de la Ripublique Frangoise (Paris, 1799). 
ii. p. 50; W. KlRBY and W. Spence, An Introduction to Ento- 
mology, or Elements of the Natural History of Insects (Philadel- 
phia, 1846), p. 136 ; A. D. Richardson, Beyond the Mississippi 
(Hartford, 1867), p. 190 ; Andersson, Lake Ngami, p. 17. 

E. Lewis Sturtevant, 

South Framingbam, Mau., March 3. 



Landing Eskimo Boats. 
I HAVE just heard from Mr. Henry Elliot of a device invented by 
the Eskimo for the purpose of landing the skin boat called ' oomi- 
ak.' It is probably the most primitive form of 'gridiron' or 
' way ' known in the world. The Eskimo float is the skin of a seal 
taken off entire, and arranged so as to be inflated, and fastened to 
the end of a harpoon-line. This use of the float is well known. 



Mr. Elliot informs me that a party of Eskimo travelling in the 
oomiak take along several of these floats, and when the boat is to be 
landed upon a rough beach, in order to avoid abrasion by the peb- 
bles, two or three of the floats are inflated, or 6IIcd with water; 
and when the oomiak is about to land, one of these floats is placed 
under the bow of the boat on the beach. As the oomiak is drawn 
ashore, other floats are placed along in front of No. i ; so that a 
series of them acts like a set of rollers, or crib, on which the bottom 
of the oomiak rests. It is to be understood that these open boats 
carry frequently a great deal of freight in addition to the passen- 
gers : therefore, after the men and women have gotten out, the 
boat, with its freight, would have considerable weight. If there 
were no means of easing the bottom over the pebbly beach, con- 
siderable damage would be done by friction. 

In the study of inventions, this is a very important link in the 
evolution of those processes which have resulted in the modern dry- 
dock. While speaking of the float and its functions, it may be of 
interest to state that one or two of them raised on the top of a pole 
or harpoon-shaft is a signal that the inmates of the boat are anxious 
to traffic. This I have also from Mr. Elliot. O. T. M. 

Wa-shington, D.C., March t. 



Dried Heads among the Jiraros. 

In the National Museum are two shrunken heads, with nearly per- 
fect features, long, glossy hair, and having the mouth closed by 
means of a long fringe of cords. There is a doubled braided cord 
fastened to the vertex for suspension, and others hanging down- 
ward for the attachment of colored feathers. 

There seems to be some confusion in literature about these heads, 
and I write this note partly to state what I have teamed, and partly 
to ask for light. 

Dried heads are preserved by many South American tribes. 
Fletcher and Kidder {Brazil, 473. illustr.) say, — 

"The Tamoyos dwelt formerly in the provinces of Rio Janeiro 
and Minas Geraes, but, being harassed by colonists, were persuaded 
by the eloquence of Chief Jappy Assu to emigrate north. They 
migrated more than three thousand miles to the mouth of the Ma- 
deira. Their descendants are now between the Tapajoz and the 
Madeira, among the lakes and channels of the Tupinambas. They 
are now called the Mundrucus, the most warlike Indians in South 
America. They live in villages, tn each of which is a fortress where 
the men sleep at night. This building is adorned within by the 
dried heads of their enemies decked with feathers." 

But the Jivaros, who dwell on the Napo River in Ecuador, do 
more than dry the heads. They remove all the bones, and shrink 
the heads until they are no larger than a lady's fist, and are as hard 
and glossy as polished ebony. 

There is an account which says that these people, when they had 
killed a brave enemy, cut off his head, pounded it with clubs until 
all the bones within were beaten to a jelly, then removed the bones, 
and smoked the head until it shrunk to its present proportions. 
This has always seemed unreasonable, because the pounding would 
also destroy the skin. 

Mr. Charles H. Knight, an American citizen, went to the Napo 
country, one hundred and eighty miles east from Quito, in 1871, and 
spent five years there in business. He procured one of these dried 
heads, which is now in the United States National Museum, from 
the Achualas, a band of Jivaros, through an old Indian who had 
seen the preparation. The heads thus treated are always trophies 
taken from a slain enemy. An incision is made quite through the 
skin around the neck, well down toward the shoulders. The skin 
is then drawn off over the head, just as one would do in flaying an 
animal, cuttings being made whenever muscular adhesion made it 
necessary. The features are thus left intact. The skin is then 
soaked in an infusion of some kind of herb, which Mr. Knight did 
not procure. The second step consists in filling the skin with hot 
pebbles and sand, over and over, until it is quite shrunken and dry. 
The soaking in the decoction, and the shrinking and drylt^, are 
alternately practised until the trophy is reduced to the desired pro- 
portions. The mouth is then sewed up, a cord is passed through 
the top of the head, and the specimen is hung up in the smoke. 

O. T. Mason. 

WaahinstoDi D.C, March 9. 
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BOOK NOTES. 

— As one of a scries of efforts lo encour- 
a^ the riMdirTg of good books antoDg young 
people in the schools. E. L. Kellogg & Co., 
New York, have just issued a classified list 
of the one thousand best books iot school 
libraries. It is hased on Che lists of Dwight 
L.HolbroDk of Clinton. Conn.,8nd James M. 
Sawin of Providence, K.I., teachers largely 
interested in the same work. 

— In the /fwi/itvc Review for March. Dr. 
Edward W. Ucrnis writes upon * Restriction 
of Immigration.' arguing forcibly for its 
need, reviewing methods for its accomplish- 
ment, and pointing out one which is droned 
practical and simple. 

— P. DlakisEon, Son, & Co., announce for 
puhlicatton ' Chemical Tcclinology, a New 
and Complete Work,' edited by Ch.irles E. 
Groves. F.R.S., and William "Thorp. B.Sc, 
F.I.Cin abrout eight volumes, with numerous 
illustrations, each volume sold separately. 
Vol. I.. ■ Fuel.* by Dr. E. J. Mills. F.R.S.. 
professor of chemistry in Anderson College, 
Gla^ow, and Mr. F.J. Rowan, assisted by 
an American expert, is nearly ready. 

— The first of two papers by James Bald- 
win, entitled * The Centre of the Republic,' 
will appt.-ar in Scribmr'i Ma^asine for April. 
The special object of these essays is to show 
the social and intellectual phases of the de- 
velopment through which the people of the 
West have advanced, and for the firtt time 
clearly to set forth the great intellectual ac- 
tivity of that region in contrast with the in- 
dustrial prosperity which h.as been so much 
written about . 

— Prof. W. G. Summer, in an article on 
'The First Steps Toward a Millennium.' in 
The Coimapolitan for March, says that the 
questions that confront the student of social 
science narrow themselves down totheques- 
lion of population. There are not, perhaps, 
toe many people who are sound physically 
and menially, but there arc loo many people 
who ought never to have been born because 
of their mental .intt physical feebleness. 

— P. Blakislon, Son. & Co., Philadelphia, 
have just ready the third edition of Yeo's 
'Manual of Physiology for Junior Students.' 
somewhat enlarged, and with twenty new 
illustrations. 



Ca]eoda.r of Societies. 



Pkihfipkual Sffdety, iVatAingtort. 

AfartAi. — F. W. Clarke, The Dci^inniniition 
of Atumic Weights : J. \V. iipencer. Niilei on 
the l>iift Noiih of Ijike Ontatin ; C. A. Kenu- 
ton, Phy.ical FcJlurcs of a Portion of the Brit- 
ish Nurlh-we&l ; Juhu Mutdoch. An Arch of Ice 
(omnerl by Horiuimal Preisare. 

JlTatiana/ (itpgraphUal SotUty, IVajJimgiaH. 
MArth a. — W, K, Curtis, Paiagimi*. 

BiahgUai Sadeiy, IVashinglam. 

March 10. — V. W. Tnic. Cba.ine* iu tlie 
Catalogue of Nurih American MxmmnU ><ince 
1877 ; George Vaspy, Foreign Tree* and Shiubs 
Cuttiviited m the Disthcl of Colunilita ; Tlieu. 
Gill. Thi! Cla^sificaiion of Coiioidms Flshci; 
C. Harl Menriam. Description of a New Speciui 
of Ameticon Skunk; Kuberi T. Hill, The Souih- 



wertern Termination of the Atlantic Timber 
Belt. 

Eagituert' Ou^, PkilAdtlpkia. 
Feb. 13. — W. II. Ri.lgway. An Illustrated 
DMcriptton nf b flirect-Aciing bKam-Criine ; 
Frcdc. II. Kol>in!von, An Accuurit of ttie Man- 
ufacture of Sewer-Hpc liy (he Delaware "rcrTa 
Cniia Company ; L. M. Haupl. Tlic Relative 
Merits of Salt Claxing aiiH s\ip Glazing with 
.'ilb.inv Clay : Henry G. Morri», How Not to 
Do It. 

.Va/tfm/ Scittue A»tcci4iiif, Slaien Island. 

Feb. II, — L. P. Graiocap, Boiling Springs. 

Sofiety s/ A rli, Best&n. 
Sf.inh 1. — Gcoriic M. Bond, liiandards of 
Length, and their Practical Application. 

B»$t»n Sttitty efNalurat Hiitmy. 

March 7. — W. O. Crosby, Geology of the 
Black Hills of Dakota. 

Mitionri UniverxHy Cluh, Coiumhia. 
Maerk s. — Judge P, Bliss, Origin of Law. 

Ptirdue Sciemtifif Sacitly, Lafaytite, Ind. 
F.b. sj. — H. L. Bolley. SU'ch Granules ; S. 
Coulter. Cjenn Theory of Disease. 



Publications rcccivod at EJitoi'm Of1ic«, Pet>, i«- 
March lo. 



Aldkh's Muitfold Crclopedi* of Kooiiladire and t^n- 
Kitaxe. Vbl 1. A co America. New Ynik, j. B. 
AMcn. &io !•■ I'* S''<^ii(*' 

Baknanu. C. (ini Steps in Elcctricitv. New York, 
C. E. Memll* Co. iji p. tt' . 71 ccQt«. 

B*VL«v. W. S. A Summ.iry ot PrDgrrat in Alin«ra[OKr 

and I'envKnphy. in 18^7. Madbon, Wu., The 

Author. 41 p. I**. 
C>i*WBaii»'« KvorLiirAoi*. New cd- Vol. 1. A t« 

Uaaiifuii. PhiladcVliU. Lipp.iiicolt. Bm p. tj. 
Ci^r>D, C t'lie Siory of Creaiion. New Yorfa, Laag- 

in.in«. Qt«Bn, ft Co. 041 p. n*. $1.7$. 
Df.w.Q", J. W. Tlie Geofocical Kluory of PlanU. 

New Viirk. Applttaii. 173(1. o". 
Dkwrv. F. p. i'hoiuKopliinii the Inlwrior of a Coat- 
Mime. W«lilnginii. The Author fl p. 8*. 
FoKi-nv C, A Ci''(ir»e of I.ecluFcinn Eleviridiy. New 

Vulk. LuDgni.iii», Hreen. A Ci>- '63 f. la*. ti-ja. 
KKtNfuiK, C v,in. Die EilorachuncdeaTichuapa umI 

IjilonDo. l«>piig. IlrockliaUB. ho [i. t*. (New 

Vork. Sleckert. $t so.' 
Gacr. a. p. Inirotluelioalo Physical Sciciicc. Bmton, 

Giiin. 319 p. i»'. 
Uallai-'iist, £.. M. Lileol Tbomai HopklntGallaudet. 

New Vork, H'lli. 3}9 |>. i>*. I> 75. 
KAcr-r, L. M Tlic Ph]r»c*l Ptiennmena nt Hatboi En- 

Cntices Philadelphia, The Author. 13 p. S*. 
IlBKBwaa. C. F. Manual of Phanucy and I'barnuLccu- 

tica[ ChetnUlry. New Ymk. The Aiithix, jGold St. 

iv". Si. 
HiH«tcH% G. Reelection etr Re-orsanliaiion. Iowa 

City, lo.. The Aulfcoi. »i ». 8*. 
iNvasriHC. The An ot. By a New York laroker. N*w 

York, Applelon. iijB p. ifl*. 
LlTaKAiiiaa, an Ittutiralcd Weekly Mog^ijirie. Vol I. 

No. 1. New Yurk. T.B. Alden. 14 p. 11'. ti pcr 

year, 
McAt>ia, A. WtlLam Fcrrcl. Si. Paul, Minn., The 

AuUtor. S p. $*. 
MacCRiCoe, J. G. An Elenientary T>eariM on Kine- 

viBiiciana Dynamf.ui. New Vortt, Matin itl.-in. ^t> p. 

II*. t).6o. 
UarTiN, FmiKCa. P.lixabeth Giiticrl ami hcT Work for 

ih« DiDnd. New Yoik, Maciiiillan. jo? p. ii'. 

• < JJ- 
Msvaa.!, Mndeni Theories of Chemikin'. Tr.liyH.P. 

Bedvin and W. C. WilMama. New York, Lonjpiucia, 

Green. £ Co. si? p> a*, tl-tn. 
MoitBMaAo, Mi>. L. M. A Few fncid-enu in che IJIe ut 

Prat Jamei P. K*py. Cin^nneti, Robert Qarke A 

Co. n u. la*. 
FBRR7. K. I.T.diir-illon Marals d4a le Btrccau. ad ed. 

Poria. fiailliira. jto p. 8*. 
PRoniTLAc-nc The. Vol. I. Ho t. K«w VoHc, M. B. 

PlaylerftCo. 1 <> p. R°. 
Smitm.C a Trrailae on Al^afcra. New Vorli. Macnil- 

Un. }Ti p. n' ti.ija, 
.STiRLrwQ. W. nmlinnuf Piactii:al PhraiotoKy. Phila- 

delpHia, Klakii oa. yq p. »'. n,Ti. 
SwicuKNDoKii, K. The S«ul,or Paiionaf Piyckolcfv. 

T.. by Frank SewalL A-ll- New York, N«w CLureh 

BcMrd of PuU. aSBp. t*. $j. 
TaACHia.Tha. Vol. 1, No. I. m. New Vork, Teacher. 

■6 p. 4'. lo i:«nlk 
W^ijeaH, f. The Theory aad Um ol a Phyiieal Balance. 

New Vork, Macmlllan. 40 p. S *. qo c«n(^ 
WAiaa^ C. A. An F.a|>lanaLary Ujemi of I'Tofeuoi 

Faw(«iii'« * Maiiual uf Poliilcal EGvnomjr.* New 

Vork, Macniillan. » p. n'. 70CCM1. 
WiWMAKM, 11., Woi.r, L., FKAN^uta. C von, ajid Muil- 

LER, II, Jm loDem Alrikaa. IMptif, Brocktiaui. 

4(7 p. 8'. (New York. Sicchert, f j.jn.) 
Vko, G. F. A Manualof Phyaioloxy- .tdcd. PhiUdtl- 

phia, iUakialoni. 7)8 p. ia°. fj. 



Amuftemeats of New York. 



VCFUM THEATRE. 
•» DANIEL FROHMAN Manager. 

Cor, 4th Avenue and sjd St. 

THE WIFE. 

A New Play by D. Bai..*«co and tl. C. Da KiLi.a. 

Preceded by -Edttha'a Burglar. 

Ev^niap, Smj, Saturday Malincea a 



MADISON-SVLfARE THEATRE. 
MR. A M. I'ALMILK Sole MaBagor. 

Eveninci ai i.y,. Saturday matinie at a, 

THE LONDflN CnMI-OV SUCCESS. 
HEART OF HEARTS. 
HEART OF HEARTS, 
fly Henry Arthur J'in«*. author ol " The Sil**r Kim. 



w 



ALLACK'S. THIRD WBBK. 

Under the difectionol Mr. HENRV E. ABHEV. 
MONDAY. MARCH n, MiiklGN S COMEDY. 
TOWN AND COUNTRY. 
TOWN AND COUNTRY. 

EveniRK*. at t:<s. Mating Saturday at i:is. 



f^ASINO. BrMdwty and jqthSl 

^- F,vening»ai «. M,tnnce SatiircTay at 1. 

THK BKIIIHTF-ST. MKRKIFSr,AS'r> ilOST EN- 

JOYAUt.K COMIC OPEKA EVKR PRF'^FS; TED. 

AS PKBFORMI-TD NEARLY ;c, TIMKS. 

ERMINIE. 

RECEIVED WITH ROARS OF LAUGHTER. 



BROADWAY THEATRE. 
BROADWAY. AiST .ST.. AND 7TH-AV. 

Manaier ._ M>. FRANK W. SANGER. 

Acknowledaod ' v the 

ENTIRF. PRKSS 

THE HANDSOMEST TIIKATRE IN THE CITY. 

Practicitly Fire-pmof 'I'h'ir.iuBtily C«nlurtnble, 

Perfectly Venlilaled, Rot Cnn^iruciril, and 

SAFEST THEATRE IN THE WORLD. 

EVERY EVENING aail SATURDAY MATINEE. 

FANNY DAVENPORT. 

IN VICTORIEN SARDOU'S MASTERP1EC8. 

LA TOSCA. 

BOX OFFICE OPEN FROM .> A.M. to lo P.M. 

Ui.jun, (13, tiLi, tS. Ilnhnira •uUi. f 1.50. 

Orcheitra circle, fi.^ aitd Sr. Batcony, ti.yt and (i. 

Gallery. ]o and 35 eenu. Admioion, jo ceota. 



NIBLO'S. 
RcMrved Scan, Orchntnt Cin;I« and Italeany. joc 
Marvh ii, DANIEL BANDUANN in hit vcnion o( 
DR. JEKYLL AND MR. HYDE 
MATINEES WEUSfcSDAV AND SATURDAY. 



DALY'S TIIKATKF. Bro4d»,ty and tolh St. 
Undei tU ■nana«inen[ of Mi. AUGUSTIM 

DALV. 

On:hcttr«, ti.«0. Dm* Circle, fi. Spront! Rulcony, cnCi J 

EVERY EVENING at S:is. MATINEES basuiai a. j 

EVERY Nli;l[T at S:i(. praducliMiol Shakipcare'a 1 
comedy in five acti. * Midsummer KiehCi Dream, bjr . 
AUCIJSTIN DALY. 
MAFJNEES WEDNESDAYS and SATURDAYS. 



'DEN MUSEE. sjd St.. betwcao 5^^ and 6th Av«u 

* Open {mm ti to it. Sunday, t 10 it. 

New Groupi, New Paintlnn. New Altracdoai. 

ERDELYI NACZL 

and bit HUNGARIAN ORCHESTRA. 

CONCERNS FRC»M jtnsANH8lftii. 

SfcoiidcaKiljilirjit tti Painliniz* n^w vpvti. 

AdmiMloQ ID nil, to cent*, Children ij cena. 

Aierii, the Myalifying Chcu Automaton. 



German Simplified 
Spanish Simplified 

The frillawin|[ will be found eminently piartiral (or 
■cK-instru li.tn : (i.) German Si«iuli|ie<l^^iiiiiiite<c in 
I* nun ben <wi4ti k*y>> |i.». (j } Spanitti Stmplined — 
■ I numbenHwith keys! 10 cu. each ; No, 7 now ready; 
anew numbei on the fini o4 every month. Sold by aff j 
boakaellen. Sent, postpaid, on receipt ot prica, *~~ 
Prof. A. KnoAacli. 140 NaMau St., Kew York. 
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n /-I F leg 

(CrHETWir GENUINE j iJ 
JUIU l#LU 

UNEQUALLED for CCMCNTINO, 

■ai4, ili^i chr;^, |4P«^i t<*i:^r, ^, a^wb^ 1 1 

MEMDe«'LVB,^°o2rs S 

SiussiaCement Co. , t:^^'.::^ ^^ 

lli^Hc iclunp nil- iin^-i] lu tb« Smltlinuiijau Instlluto 
At WaaliLnKluu tor all lU work »t uiouuline Hitwit- 
Rioiis— tjf U)« OOTeTnmmt Arar>iiiil« and b^pwi- 
mrni Uiill'll&gs. by lb* PuLlmaa l'«l»>.-c C'&r Co., 
Usaon A U»iu11b OrgMi aud Plsuo Co., ftu<l Ly 
ftiuuMuid«af tlrnt-clfUM inBaiirainurora anil mpctiiui- 
k» tbrouglifiut Ui« mtrld. for all kindii o( duo work. 
ProDouDcvd 8TRUNOEi)T ADUE8IVB KNOWN. 
Sold lu ilu cAun fur niectiiiuk'H And aniinuiiini, mkI 
In boitlM for fiunllr um. l'ho louu quantity mo1<1 
ti«lw«eu Jiui., IHJO, aud Jau., XSSS, lu all i>arta uf Ibn 
irorld amouniiBd to orsr as miixidm iii>tti.eis. Be 
■ur* and k*>( U** 0«"HiKr [.(tl'nc'* ini>tl« unly by 

Kvnu CKKJUfT to. 



; Af^ATEUK-rHOTo-Ox/TplTS- 



„ ^":y»Diftewc| 



KIMBALL'S SATIN STRAIGHT 
CUT CIGARETTES. 

People of refined is«te w]io 
desifv exceptionally fi[ie clgat- 
eitci sliouLd uic only our 
STRAIGHT CUT, i>ut oj. 
in <iatin packets and bnxe^ uf 
i(M. «M. $(x. and inoit. 
It PIRST PRIZE MKUAL8. 

WM. S. KIMBALL <St CO. 



ICOOD NEWS 
TO LADIES, 

<lrvat*al iDiluiuainiUFii-r of. 
t^tvi. >'o«'( yvur lime In ert 
Uf i>r4«r> tv r_wir crJvlirKtinl 

• SoMinfat iMOKnd or iuH^ 
. Hmk CliJaaTta Ml, IHimpr H*[. 

j..l;l lianrl \iii« llMTr TollnHcl, WaWh.BftM Lamp, 
>r Hi-lMilor ■ Iifctl«a»r]r. Votfull nanleillanadilrMa 



GPfATAMERlOB 



IIIB Gl 
■ liuxSI 



W.H.WAUSLEY&CO 

acvt^BsoRs TO 

ft. A J. BECK. 

IC16 Chrttfiut Slncl, Phi'ia. 

Microscopes nnd alt 
Acc*8tori€a ami Ap- 

fiaratus. PhotOerapn- 
c nnil Photo-Micro- 
8 raphlc Apparatus uhI 
utfits. 

Spectacles, Eye 
Glasses, Opera and 
Marine Glasses, etc 

IliuNtiJlcd I'ricc Li«l 
mailed /rre to any wX- 
dreis. Mention Scikncr 
in corresponiliiig with ui. 



The Travelers Insurance Company 

□ f Hiuiford,Cnnn.,«rxanit«d 1864, luun both Li/r 
PitUitt anil Actijtnt Palititt. Only lant* accidcol 
cumpanv Ui Ameri'^. Ooly (j a year 10 prrtf«Mi&nal 
and bukincM iD«n for each tt.oao tsiorsiKC. with tj 
*eekl>' indcmiillY. Hm paiil p-.>liiry-hu1iJer» ncaily 
(ii.ooo.aao. All pollcki dmi - forfeit abU. All fUim 
paid, wittioui duconnt. and inmedatcly on iec4lpi «f 
lalttfaciory prnof. 

Mann'K Ret«r«iioe Indexes. 

References \a and iranKripis or irantJatMiu tA thr lii- 
ciature ol *sv »IBJBCT luinuhld by B: PICKMAN 

MANN. WASMiBtiiua, D. C 

CoTTtapond«nc« l««, )o canu. Eaplanaiory circulan 
TrMi 



" '^ D' 



SPRING AND SUMMER 

DRESS_GOODS. 
JAMES MCCREERY& CO. 

arr now uflVrini^ the following: 
linfM n\ l>reMN Uoodti: 

Clieck and Striped ChevioiH 4-4- 
Ini'li, 7ftr.; rt4-Ini*h, M5c. and 
$t.O0; worth litl.UU and #1,25. 

Tii« mI>iiv« arc rciiitirkaldi- ralae. 



ORDERS \ from aaj part of the conntfy 

BY \ will receive careful and prompt 

MAIL tattenticn. Mcationtbispapcr. 



JAUES McCHEERY & CO. 

BROADWAY ANO ELEVENTH ST., 

NEW YORK. ' 



ANEW MAGAZINE-THE SWISS 
D..i..t«d ti) apnudlna a lor* nf /^DACO 
nUurs aniDU taa pimplv. ICdlUd unUoO 
i>TH*nt.*>i U. BaU.i«1i, Pranidaaiolthi) Aaawir A*v> 
alauno. and ancwtdlna St. tlUhtA • aa tfa* aAelalMavk 
iinacif iha.ci>MlT 41 '')ar<«r. MaaaplBOtiprlUcMii*. vria 
omtta Itfr itIaI .diImiti r.t iwn fnrl nonilifc 

NaaUoa Lbla oucudn* 41 ljitar*«l* Plaioa. Kaw Tort. 



IfnMMMlf 
l^VTIBTfflll 



wmegicii 



t* jiawi ififl Child 



SUPHflOfl 
illTflmOfi' 



HARVARD UNIVERSITV. 

C«i>Mi«4 inilrurtKHi will be ^rcn in the follfiwin( 
tubJKU durLnK tke lumner vacation trf iSH ; — 

Uwlany.Chcmiitiy. Krencb.GcTVaaa.r>««(u(y,ltiM'>ri', 
PhrMC*. PUytirjl 'I tzinins, TotKsJttaphy, 

For infonnaiian a|>pl)> lo the Secretary of Harvard 
Univcniiy. Cambiidj^c Max, 



TILESTON 4 HOILINGSWORTB, 

64 Federal Street, Boston. 

M.-inurac(utei«of Fine Book Paper* for let- 
ter pnrH and cut priming. The ailentiou of 
pubiiiher» and piinlcrs i§ called lo our Ivory 
r ioiih (nn gtoss) paper. A boon to dudiona 
mm. refleding tin dazzling glan injuriou.'. lo i)ie 
e}-». Approved and used by the best edaca- 
tional publishers in ihe country. 



MAGAZINES ANO RE\/fEWS!f 

Complete HI. el M Ihn Indme MafanBe* and Rcvtaw* 
and back numbctv of tcveral thocuand periodica, fas- 
ulc ai low mto. Full (IFct ml •;citncf, either bound 
<>r iDiibniind. or odd valumn and luiinben tupplieii. Sub- 
Kciiiikm^ idkrn on favi>nible tcrma for any periodical 
cillicr American at (orelign. Addrcu 
THE AMERICAN AND FOREIGN MAGAZINE 

DEl-OT. 4J IP.-V Hmt, Nei. Vorfc City- 



BACK NUMBEKh and complete aeuol kadina Maa- 
uiort. K^u, Uu,. Alt. »AC. VKMJmG^ 



Sehobarit, N.V. 






'A^R-rtART- 



•JOS-TRIPP. 



inoro = 



TNQRAVING 



Br^NCM-AT 7ia C^E5TMUTiTi 
^-'^•^^ PrtltADELPrtiA- Pi*?' 



FOR 

^ ^iLLUSri^Atl^ 

I AND ADVERTISING 

pURPQSES ^^^^ 
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SINGLE CoriSS. TlS C«NTI. 

$3.^0 PsR Vrar, in Advakcb. 



RatorMl al If»w York Pcnt-Oae* u Hn>aed-aiua Mul- Matter. 



Editorial ...... 

Col. C*rro]l D. Wiight's Woik oo Labor SlBlblics. — TKe U« 
of MbIi Liquurs in the United State*. — Can Doctors Adver- 
tise ? 

Washtnc:toa Scientific News. 

Zufli M}-thoIo];y and Religion 

ETdc L.i(e-Hi«io')' of Taenia Peclirala 
The Punction of ihe Bone in Anchoring Implanted Teeih 
Some Rcccnl OiscukJ>iotiit of Tar ^ct-Shool ing 
OI»cure nnA Conflicting I'licnomcna of Ihe Drift Norih 
l.alic Oninrio . . . ... 

Source* of Etror in the Dc termination of Atomic Weighta 
The Prittine Home* of tlie Indian Trilws of this ContiDcni 

Health Matters. 

Mnlaria ...... 

Typlinid Infection ..... 

GraHs on Woundi .... 

The ilaman Drcath .... 



of 



135 



136 

137 
138 
133 

138 
139 
•39 

139 
140 
»40 
141 



Electrical Science. 

Elecirical Traction , . . . - 

Elcciiicnl Tieaiment of Sewage .... 
TtnIl^lo>lueIs .,..-. 

Book-Reviews. 

Ch»inlicrh** Entyclopscdia . , ■ . . 

Familiar AtUMia>kaiitt Iheir Wild Ktixlred . 
A CaialogLir oT Cnnndian Birrls .... 
The Storj' t-f Creation ..... 

pMi('[i<-at Physics for Schook .... 

'Hic New Astronomy . . . . • 

Notes and News . , . . . 

Letters to the Editor. 

Uiiu&ual Dctm^l OtiMlicationt . . . G, Banr 

End of ilie Swi.-aier . . . CAas. H. Githtrt 

A Crnii|ue of rK)rchop)i)'»io Methods J«jeph Jattrw 

On ihe .Sense of Taste . £. H. S. Bailey ; E. L. NUheh 
On N'ew F.ici» rel.iiin); lo Kozoou Canadcnsc A. R. C. Sei-wyn 
Queries and Answers . . . • • 
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The Science Company, Publishers, 4.7 Lafayette Place, New York. 

London a^cnt : G. E. Stechert, 26 King WifJiam Sf„ Strand. 

MR. J. A. BR ASHE A R 

wishes to announce to l'ii*'/S;;^;> ~ that he has 



now ready for deUvery. three concave grating 
Spectroscopes with all appurtenances, viz.: 
Steel Rails, Carriages, Eye Piece and Camera 
Holders, Camera. Rotating Slit, Grating Hold- 
er, Micrometer. &c. Radius of Grating, lo ft., 
with 4 in. Plate. 46,000 lines ruled on Prof. 
Rowland's Engine. 

Preference given to those wishing to carry 
on original research. Address 

J. A. BRASHEAR, Allegheny, Pa^ 



It 



SCIENCE. 



[Vol. XI. No. 268 



HA VE JUST PUBLISHED : 
I. 
The Long White Mountain ; 
Or, A Joiimej in Manchurin. wilh »n Account 
of the Hi«tury, Ailnitnisirxiion. and Krlig- 
ion of tliai Province. Ity 11. K. Jamks of 
Her Majeiii)'** Bunilny Civjl Service. Willi 
a Map, lo full page 1 1 In st rational, and 3S 
tlluttiBtioiit in the 'I'ext. &vo, cloth, $6.00. 

" A cuHoiii and Misinil bnok oE tnvcl* into > <;iiuiilr]r 
very tittle bncwn cr vuitcd." 

II. 

The Isiand: A Ncr^ei. 

An Adventure of a per»on of Quality. By RlCH- 
AKD WhiTEINg. Crown 5vo. Ji.so. 
'* , , . Mr. Whittini; rrocili power »( ■ fainh or- 
der. HU cboracleri have ifaa upKtof lifviiid biimtict 
have caugtii a D^ror of tSt fvMlino* of nature. . . . 
The puinl til ihc kiuk it itt ftKlirt. Such [ood wark U 
ni««<mod«TBMli(VKO«i."— JTivUsfjii*. 

III. 

The Story of Creation. 
A Pl»ln Account of Kvolation. By Edward 
CtjDDD, Author of 'The Childhood of the 
Worlri,' etc. Wilh 77 woodcuts and du- 
crami. Crown 8vo. Cl»ih, |i 75. 
'* 1^ ohJACt ol Ihl* book ti in prctent. in u clear and 
cmnptNiiioua ■ (orin a> Ibc ioiporlMil n.tturc of i>ic lub- 
ject t>eTm[la. an aceotinl of the orisin and devcloiini«in '.if 
ibe unircnc, irifh itt luuJii)- dI living and not-livint: 
cviiienu. Theic ii no l*ch of popul.ir eipo»iTisi-n- i>l ihji 
parr of ihc ihrory ai cTnluiioo which cxvlaiiu ihe iiii»n 
<if lilc f'ltiM ; bul the piocnt oaik » briMVCd 14 be llut 
Ant BllcBipE ul ihc kiiid to deal wilh ihc briet qimliim 
of CMnk cerelapment IB a lanttuaga a* frr.c fiom icili- 
iiimI lernH ai •«<■* posiibk." 
IV. 

Our Sentimental Journey through 
France and Jtaly. 

By jasEi'it and Klizabetii Robins Pknhu.l. 
Authors of 'A Ciuiierbury rtlgrini»j[c,' etc. . 
etc. With map and 134 ilJuKtrationt', by 
Joseph ?tNNKLl„ Crown 8fo. Clolh, 

♦1.75. 

" Thia book i» lh» »«o«at of a, JQurriev maiJc ottt the 
«M p«at-roaii and (nllowcd \>j Stem« 111 liia Smtimtntal 
JtmrtMf, in>ddy atmMt unknown to louriMi. That 
tb«y piWtH fitiUtfully keep tv hia route, ihc icavellcn 
rode k tApfeU. The book connUns uver itm of Mr. Pen- 
neH'» tkeichn, and '.\ Mapbf Fmnce ■« Vi't .Saw It.'" 

"A voJuniv of uncoDinton and nthei cccenitic cliarm. 
• . , The illiulTiitions are quite admirable. '*— .V.l'. 
iSimJar) Sin. 

Modern Theories of Chemistry. 

By Dr. Lotliar Meyr. Piofesior of ChcniUlry 
in the University of TiiMngcn. Tranilated 
from Ihc (icrmon (5th edition) by I', Phillips 
Bedson, n.S<;.(Ix>(»l.). BBcCVkt ), F.C.S.. 
ProfcMor of Chemiatiy in the r>iiiham Col- 
lege ot Scietice, Newautle-tiiinn Tvnv, and 
ft" Carlton W.ll.ama. B.Sc. F.C.S., Prn- 
fc&HOr of Chcmistiy in ihc Firlh CoItcKCi 
.ShelTield. Svu, eluili, %%Vi. 
" For the itiideni juii enterinE (he real work of chem- 

iUryihit book leenu la ui th« mtak inpartanl which haa 
Enflufa in many ytxn,,"—^ti*mt9, tf. V. 
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VI. 



A Course 0/ Lectures on Ehetricttx. 
Delivered before the Society o( Aits. By Gcorjje 

Forbes. M.A.. F.R.S. (L. and E.). 

F.R.A.S.. M.S.T.E. and E.. Assoc. In*t. 

C.E. Crown 8vo, $1.50. 

OLD AND new" ASTRONOMY. 

By Richard A. Pkoctoii. 

*•' Part I. will be nubliitied abvtit April t. if.ii. and 
lli« wnrk will ht cciinplelcti in Iwdve montlily pant and 
a ftUpjilvmflTiIary uctiim. In «ach timv will I4 •iitty. 

toHT paflc^ ioiMrial ociaro. nkany cut* and two plaMs, or 

Oac large (old&K piMo. The pitcc of each (larl will be 

90 cent* ; that ol th« auppltnianiarr aaetloe. coi^uintnK 
table*, iitdea, and prsfacc, jj cenM. Tha price af the 
complete work, ici cfoih, $11.00. 
■•* CtmHtU Prf^cttu wHt it ttmt em Mfflieathit. 

P»r m// J'V «// bt*kt*lttr%. Stmt »m rtctift e/ frttt, 

LONGMANS, GREEN & CO., 
\% Eaii Sixtttnth St., Nrw York. 



imm mi\nii 

Is a loHK Inok ahead, and a very 
ra8('itintln}( vIhioh (U»ck It conjure 
np Ironi the worhl (>r drraniA. . . . 
The crowning: tribute to the merit 
ol Mr. Uellamy*s noble book Is that 
wo put it down with the qneKtlon 
on our lips, 

"WHY NOT TO-DAY?" 

From ntwo-coluinu review in the 
Literary Worlil, by Hnntiufcton 
Smith, the translator ol Tolstoi. 



J. GRUNOW, 

081 Sixth Avvnae, N«m York. 

Eitalilialled iK}*. 
MAJCnOi* 

Microscope Stands, 
Oil Immersion Object- 
ives and Abbe Con- 
densers for Bacterial 
and Hisiotogical work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 



MONTHLY CArALOi;Ui: OF 
GOrE/iXAfE.VT PUBLICA T/OXS. 

XAHCM MUMaaa how aaAov, 

Price, to «nu. SubtcripiiaD ts.K per anaiun. 

J. H. HLCKCOX, 

ec4 U St., Wellington. D.C. 



MAGAZmS Am REVIEWS! I 

Complete teli ai ,all (he leulinj/ Mnx^iflnr. and RrTMwi 
ao'il tuck numbcn of te^-cml l)iuu»a.|kl pcriudiH:aJs, for 
mle at low ram. Pull filtn at .Vi-i>i».v, either tMUtid 
or uiibcund. or odd voliicne^ and numtfcrv «(jp|>ti«d. SuU. 
Ktiptinn* taken nn lai'onibl'; (eno* for any periodical 
rilhar Ainnritan iir fiiici|;n. AddrcB 
THE A&tKRICAN AND FORErCN MAGAZINE 
DEIUIT, <7 D(-K wtect, Nc* Y«k City, 



B 



ACK NUM BERb and complete leii of Iwiduig Mtig- 
aabn. Raitt Jrw. AM. MA<'.. EXCHANC>g, 
ScltoharK, N.V. 



QUEEN MONEY. ihebn'IILant new novel, by ihc 
author of " The Story of Maqiarci Kent," ha« already 
pu4*d intoiu iifth Ur|[« ciliiion. Ii i* a wooiicrlut atory 
a( Hew York »ocie«y. 

Dr. Pesbody-i HARVARD REMIKISCUNCBS 

— that dellghiful rolume ol anccdtitei and incidenu of 
the famout nenof the Unirereity tUke Felioriand Pilfccy 
and !i|Mrk*>. with lit high-bred nannrr and ceiiial humoi 

— ii very popular auontr men uf culiiviiiioo, old or 

UNDER THE SOUTHERN CROSS i* Mr. BaU 

lou'i new book ol tra*eU in Aiittralia, New ZealarH). etc, 
Thl« («cr,rd •» Ihc aulhor** IravcU lait year, m wntien 
with delighiful IvHiammit, and make* a fascinating vuin- 
paninn lor '' Kiretidc Travcb " 

OUTLOOKS on S«lely. Literature and PoUtJca. the 
Uleal vulumc of lidwia P*ny Uliipple't ewaya. conuina 
v«ry inteccaling chaptcn on Mr, Lowell. Lord BaMs, 
Dickena-lind, Diivin, etc. 



TICKNOR (ft CO., Boston. 



VM Scott's Em^sion Has Done! 

Over 25 Pounds Gain In Ten Weeka 
Experience ol a Prominent Citizen. 

Tks CauroBKU Socmr ros thx 1 

6cma»mtof op Tk'k. 1 

BaM FiuHcaca, Jnly itb. IMS. ) 

I took a severe cold upon 
my chest and lungs and did 
not give It proper attention; 
It developed Into bronchitis, 
and in the fail of the same 
year I was threatened with 
consumption. Physicians or- 
dered me to a more congeni- 
al climate, and 1 came to San 
Francisco. Soon after my 
arrival I commenced taking 
Scott's Emulsion of Cod Liver 
Oil with Hypophosphltes reg- 
ularly three times a day. In 
ten w^eeks my avoirdupois 
went from 153 to 180 pounds 
and over ; the cough mean* 
time ceased, c. r. bennett. 

SOLD BY ALL DRUOOieT«. 



ESTERBROOK'S 
STEEL PENS. 

OFSVPEHWB AM) SfAMiAfiO QUALITY 

Leading Nos.: 048. U. 130. 135. 239, 333 

*"»r Satf hfi flit Stallonrirt. 

THE EITERIftDOl STEEL PEN 10., 

Wwka; UamJau. .\. J -JS JoliB Hi., New Y ark. 



NEW BOOKS 

For The Household 

DOCTOR AND PATIENT. , 

By S. Wsi^K MtTv-HaLi.. H.D.. LL.D.. H*«v., ' 
xuthnr_ o( '' Fai and Klootl, and How la Male 
Them,'' '* Wear and Tear ; or, Hioti tor the Orer- 
worked." etc. iain«. Eatra clolh, It.jo. 

" Hrlmful ai coiBiaaa tense " — ,V. I'. Hrrald. 

*' Sound. wIm, aad, above all, •mincnllv practi- 
cal."— Bott^tt Caurirr. 

" Thit excellent Itwik would benefit Ibc world 
beyond cwnpulc it ihi; world wuuld but look ttp 
Ion J enoufh from ii> laaluand in (lumber* k> (not 
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Cm.. Carroll L>. Wkkjht. chief of the Bureau of Labor Sta- 
tistics, is now engaged in ihe |>reparaiii«i (or Ihc work o( ihc com- 
ing year. The subject he proposes iu have iirvcstigaletl is the actual 
earnings of the railroad employees of the country. To ascertain 
this^ he does not propose to be content with averages, but will as- 
certain from the pay-rolls o( the companies just whal each man in 
each grade of employment receives during the year. From this he 
will be able to (Icierminc what the actual earnings in the several 
departments arc. The defect oE all .ttatislics of this kind, except 
those gathered by Colonel Wright in Massachusetts, is that they 
have dealt chiefly with averages, which really give no idea whatever 
of what the income of the warking-peoiitc is. Dividing the total 
amount of wages paid in a month, or a year, by the total number 
of employees, produces a result that is ot little or no value in eco- 
nomics- As Ihc proportion of high or low priced employees is in- 
creased or diminished, the .iverage will be raised or lowered. 
though the actual earnings nf an individual in any particular de< 
partment may not be changctl. The series of reports now issuing 
from Colonel Wright's oflicc are of more scientific value than any 
statistics heretofore published by the government, excepting the 
census reports. They are collected in accordance with a carefully 
devised and skilfully worked-out plan prepared by Colonel Wright 
tiimsclf. The agents employed are experienced and trained, and 
the results are calculated to show The actunl (acts. In the discus- 
sion of these facts. t!!olonel Wright has no preconceived theories lo 
establish, no part)s.tn purpose to serve. The one object is lo find 
the truth, and, that discovered, the purpose of Colonel Wright's 
work is accomplished. 



Thk United States Dei'artment of Agriculturs has 
issued Ihc third part of the report on foods and food adulterants. 
Il treats of fermented alcohohc beverages, malt liquors, wine, and 
cider, and represents a vast amount of work by C, A. Crampton, 
the chemist, and his assistants. The opening sentences of this 
report arc calculated to excite a good deal of thought and reflection. 
They arc as follows: "The production of malt liquors in this 
country as an industry is second only in importance lo the produc- 
tion of breadstuffs. Their consumption is steadily on the increase. 
as is also the amount consumed in proportion to other kinds of 
alcoholic beverages." These f.icts are well illustrated by tables, 
from which a few figures will beselcctetl. In 1840 there were con- 
sumed in the UnlLcd St.ttcs, zypo.S^^ gallons of malt liquors. 
From that time until 1886 the amount ot annual consumption in- 
creased, until during that year it had reached 64,3,967.720 gallons. 
In 1840 the consumption p^r eapHa of the population was 1.36 
gallons, while in 1886 il was ic.iS gallons. During the same 
period x\i^ per capita consumption of distilled spirits has decreased 
from 3.52 to 1.24. or, in othei words, the malt liquors Itave been 
driving out the distilled at the rate of about .05 of a gallon/^ 
capita each year, and supplanting them at the rale of about .38 of 
a gallon ptr capita. It is estimated that the amount expended for 
beer per annum is $304,852,683. placing the cost 10 the consumer 
St 50 cents a gallon. The annual cost to the consumer, of all 
liquors consumed, is placed at $700,000,000. Ami yet the state- 
ment is made that the United SLitcs, although holding her own in 
the quantity of distilled liquors consumed, is still far behind the 
other great nations in the consumption of the milder alcoholic 



liquors; and the statistics certainly bear out this statement. Thus 
in the Unite<l Sl.-»tcs there were consumed ii.i8 gallons of malt 
liquors /^A" i-<i//'/rt in 18S6: in the United Kingdom there were con- 
sumed 32.79 ; and in Germany. 23.78 gallons in the same period. 
In speaking of the enormous consumption of beer in the United 
Stales, Mr. Crampton says that there is no bcvxrage that compares 
with it in the amount consumed by the people, except water, and 
possibly milk; and that but little supervision has been exercised 
over its manufacture and sale, except the rigorous enforcement by 
the government of its demands for a share in the profits. The 
processes of brewing, malting, fermenting, clarifying, and preserv- 
ing are fully described in the report, and analyses are given o( all 
the beers which are drunk in ihc United States. From these ti 
would appear that the avenge amount of alcohol, by weight, is 
4.63 per cent. Of thirty-two .samples .malyzed by the department, 
salicylic acitl was found in seven. These were all bottled beers, 
one of ihetn being imported. None was found in any of the 
draught beers. Of the nineteen samples of American bottled beers 
analysed, six contained this acid. These six include<t the product 
of some of the largest breweries in the country. — beers ihat are 
used 10 a very targe extent all over the United Slates. Whether 
the acid is added in the breweries where the beer is made, or by 
the local bottlers, could not be determined. The acid is added to 
prevent fermentation, and as has been shown by Dr. BanJey, for- 
merly chief chemist to the Brooklyn Board of Health, the amount 
which beers contain is sufTicienc to be injurious to health. Of seventy 
samples of wine examined by Mr. Crampton. including champagne, 
burgundy, claret, sherry, sauterne. and other wines in common use. 
eighteen contained salicylic add. and thirteen sulphurous acid, 
which had been added as such or in the form of a sulphite. One 
sample in forty contained one aniline dye-stuff, probably fuchsine : 
this was a California claret. In the analyses which were made of 
cider, some were found to contain as much as 8.09 per cent of 
alcohol hy weight, the average being 5.17 per cent. These were 
all well-fermented ciders, and all bottled but one. In the ' sweet ' 
or incompletely fermenled ciders, the percentage of alcohol aver- 
aged 1.40, the lowest being o.2o, and Ihe highest 3,46. No salicylic 
acid was detected in any of the ciders examined, and hut one was 
adulterated. This was a bottled ' sparkling cider.* handsomely 
put up in neatly capped bottles, and of a clear, bright color. In it 
were found both bicarbonate of soda and a sulphite. This report 
is in its entirety a most valuable une, replete with information which 
is interesting to the general reader, as well as instructive lo the 
scientist. 



Thr State Board op Health of Illinois has been the pioneer 
in the movement to restrict the practice of medicine to those who 
are qualitte<l. This policy has been based on a law passetl by the 
Legislature of Ihat Sl.-ile. giving to the board the sole power lo 
grant licenses to physicians, without which the practice uf medicine 
is illegal, and the oflcndcrs subject to a severe penalty, The law 
grants to the board the additional power of revoking licenses which 
they have previously granted. It has been hitherto supposed that 
there was no restriction on this power of revocation, but a recent 
decision of the courts in Ihat .Slate would seem to indicate that this 
power cannot be exercised without limitations. An Illinois physician 
having advertised in Ihe newspapers, the State board revoked his 
license. The court maintains that the right to advertise one's 
business is a right to which every cltiien is entitled, and that to 
deprive him of this right is unconstitutional, and that members of 
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the medical profession cannot be discriminated against, any more 
than the members of any other profession or trade. This decision 
will, we presume, be appealed from, and the final result will be 
watched with interest. 



WASHINGTON SCIENTIFIC NEWS. 

Zafti Mytholi^y and Religion: 8 Valuable Coniribution to Anlhio- 
pology. — The Life-Htstory of Tasnia Peclinata : Does the 
Presence of ihis Parasite explain the Winter-Killing of Sheep? — 
The Function of the Bone in Anchoring Implanted Teeth : 
Result of Dr. W. M. Gray's Investigations, — Some Recent Dis- 
cussions of Target-Shooting. — Obscure and Conflicting Phenom- 
ena of the Drift North of Lake Ontario. — Sources of Error in the 
Delerminaiion of Atomic Weighls. — The Piistine Homes of the 
Indian Tribes of this Continent. 

Zufii Religion. 

The annual meeting of The Women's Anthropological Society, 
held March 8. was a memorable one in the history of that organiza- 
tion. The paper of the evening was read by Mrs. T. E. Stevenson, 
the president of the society, on the Zufli religion ; and the most ac- 
complished anthropologists in Washington, who were present as 
guests, pronounced it, in the conversational discussion which fol- 
lowed, to be the best presentation of a savage religion yet written. 

Introducing her subject, Mrs. Stevenson said, that, according to 
Zurii tradition, all Indians entered this world in the far North-west, 
having ascended through three lower worlds before their advent 
here. " The Zuiii came to this world by the command of the Sun,"' 
she said, "who sent his sons, Ah-ai-u-ta and Ma-a-se-we (two 
tittle war-gods) as bearers of his message, and to guide them to his 
presence. They ascended from the lower world through a huge 
reed. Po-shai-yan-tka, the high priest of iheZuni, followed immedi- 
ately after the gods. The other priests came next in succession ; 
then the eight original medicine orders and all carnivorous animals. 
Upon reaching this world, the Zufti for the first time beheld the 
light of day, and they bowed to the earth, and hid their faces in 
fear. It was discovered by the light of day that the Zufii possessed 
long, hairless tails, which Ah-ai-u-ta amputated wilh his stone 
knife. According to the word of the present priest of the warriors, 
the people also had long ears, reaching to the ground, which they 
rolled and tied up by day. while at night they served as a bed and 
covering. 

" The Zufii do not believe they existed in interior worlds as 
animal species, other than Zufix themselves, with their great ears 
and hairless tails. The other animals could communicate with 
them as between man and man. These animals were superior to 
the Zuiii, and were then, as now. mediators between them and the 
gods. They held all medicine secrets, which they revealed to the 
Zuni only after coming to this world." 

Mrs. Stevenson then enumerated the medicine orders in the suc- 
cession in which they reached this world. " These orders," she 
said. " also the priests of the cardinal points and others, brought many 
precious articles from the lower world, which they carried on their 
backs in sacred blankets, the E-to-ne being the most valued fetich 
they brought. The E-to-ne is a miniature sarcophagus, in which 
two frogs and two tadpoles, the first offspring of the frog, seeds of 
cotton, and other vegetation, are incased. On the top of this stone 
case are eight te-lik-yi-na-we, or plume-sticks, laid lengthwise, 
about an inch of each one projecting over the edge of the box. 
Between the eight plume-sticks is an ear of corn representing the 
mother-corn, or fecundity. The case is wrapped with a piece of 
ancient cotton cloth, and around the whole are strings of turquoise 
and ko-ha-qua beads. In some instances the £-to-na is so heavily 
wrapped with beads that nothing else is to be seen except the pro- 
jecting ends of the plume-sticks. On the end of each stick a breast- 
feather of the eagle is attached, pendent, by a cotton cord of native 
manufacture. The Order of Rain has, in place of the E-to-na, a 
female stone image, eight inches high, — the Wi-ha-tsan-na Ah- 
win-tsi-ta, the great mother of all infants. 

" The Order of the Ha-lo-o-que has, instead of the E-to-na, a 
stone knife, the destroyer of all enemies. This knife is about twelve 
inches in length." 



After enumerating the other medicine orders. Mrs. Stevenson 
gave in very brief outline the story in connection with the forming 
of the Order of the Hunters, as follows : — 

"A strange people were discovered by certain ancestral gods. 
Three of the gods were captured, and a battle was the result. The 
lines of the enemy were protected by the tCha-que-na. the keeper 
of all game : she passes to and fro, shaking a rattle. Great efforts- 
were made to kill the woman, and. though many arrows pierced 
her breast, she still continued to walk, and shake the rattle. The 
war-god. Ah-ai-u-ta, finally declared she was carrying her heart in. 
the rattle : he aimed his arrow at the rattle, struck it, and the tCha- 
que-na fell dead. It was now an easy matter to rout the enemy 
and enter their home, which they did, opening the wall that en- 
closed all game, permitting it to go where it would, and thus the 
game spread over the earth." 

The stories of the origin of the other orders were also givei> 
briefly, and then Mrs. Stevenson continued the Zufii account of 
their establishment in their present home, as follows : — 

" Po-shai-yan-tka did not remain long with his people affer reach- 
ing this world : he travelled with them for a time southward, then,, 
separating from the main party, he, accompanied by the orders of 
the Ne-we-e-que and Shu-ma-a-que. his wife, I-ya-ti-ku (who was 
very beautiful and good), and all the animals that came to this 
world with him, travelled far to the east, then south. A long time 
was consumed in his journeying, and he built many villages on the 
way. and, finally reaching the Rio Grande, built houses in the cliffs. 
These the Zufii locale as the line of Cavate houses west of the 
pueblos of San Juan and Santa Clara, in New Mexico. They ex- 
tended some thirty miles along the right bank of the Rio Grande. 
These ruins are known to the Zufii as the singing house of Po-shai- 
yan-tka ; for it was here the animals gave to Po-shai-yan-tka their 
songs and medicine secrets, he in turn instructing the people. Po- 
shai-yan-tka, before separating from his people, gave to them the 
priest Yan-a-o-loo-a to be to them a father in his absence, he 
promising to return to them, wherever they might be. Old Zufii 
priests say they are weary with watching for his return. The 
name of this <leparted priest is so reverently held by these people, 
that it is seldom mentioned excepting in prayer, and each day 
prayers of supplication are made for his return. This priest is be- 
lieved by the Zufli to be the Montezuma known in Mexican histor)-. 

" The Zufii, led by the war-gods, travelled many years to the 
south, then east, stopping often to build villages, where they for a 
time lived. Besides the thirteen medicine orders of Zufii, there is 
an order to which I referred in a paper previously presented before 
this society, — the Order of the Kok-ko, the mythological period. 
It will he remembered that I mentioned in that paper the transfor- 
mation of a boy and girt upon a mountain-top, who had been sent 
in advance to look for a place on which to build a village. After 
the transformation, the youth descended to the plains below, swept 
his foot through the sands, and created a river and a lake, and in 
the lake a group of houses, the centre one being the g^reat assembly- 
house for the Kok-ko. The first three gentes to cross this river 
were the Sand-hill Crane, Bear, and Corn. The women were 
afraid, and dropped their children into the water ; and the little 
ones were transformed into ducks, snakes, lizards, etc., and after- 
wards changed into the Kok-ko, becoming ancestral gods. The 
three gentes who lost their children composed the Order of Wood, 
and this order, after becoming childless, determined to leave their 
party, and go in search of their beloved priest Po-shai-yan-tka. 
From this point the Zufii advanced eastward some sixty miles, 
locating upon the present site of Zufii. The present village, how- 
ever, was built upon the old village after their return from a mesa 
near by, upon which they lived for a long period, and where exten- 
sive ruins are now to be seen. 

" The Wood Order, after separating from the Zufii, took first .i 
northerly course, then easterly, reaching the Rio Grande, and pass- 
ing down this river till they at last found the home of the much- 
longed-for father. During this journey they built four villages 
about equal distance from one another, remaining at each village 
four years, which words, however, accordir^ to Zufii tradition, refer 
to periods of time. This order found the home of their father, Po- 
shai-yan-tka. guarded by formidable sentinels. The first was a 
mountun-lion decorated with two eagk-plumeay — one attached to 
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the bacV of his neck, and one on lop oi liis head. As the order 
approached, the [nountain-lion arose ami advanced, angry ancE 
jjrawling ; iiiit u|>un tlic presenlalion uf (lie |>l,uriie-&tick&, with 
which the order was provided, and their sprinkhnj upon him sacred 
meal, he became gratiouii. and invited ihem to eiitei into the house 
of his chief. Five other animals, sentinels, had to lie propitiated in 
like manner— ihe hear, badger, while wolf, eagle, and mole — 
ere ihe Orcler of Wood reached the presence of the Krcat |)riest. 
They were welcomed by Po-shai-yan-lka, who told them they must 
remain ivilh him for a lime, aiiil be lau^bt by liirn. Many jciirs 
had elapsed since he had separ.ite<l from his people in the tar north- 
west, .1(1(1 there were many vill.iges nirroiindinK the Itome o{ the 
priest. Po-shai-yan-lka, iJesiring that others of ihc Shiwinn, or 
Zufii should also be taught, commanded their presence through his 
messenger, the Lightning. Upon the arrival of the orders. Po-shai- 
yan-tka commanded all to gather into groups and listen attentively. 
for he was about lo instruct them in all the tiiedit:iiie songs and 
<latic«i. the songs to he sung in winter, and the songs for summer, 
The winter songs must not be sung when the sun was hoi. nor 
must the s.utniner songs be sung in winter lime. Each group was 
provided with a poller)' drum. vasc-shapc<l, the opening covered 
with ht<le. But one drum-stick, the Nit-tsl-tKi, was used to eacli 
drum. This drum-stick was brought from the interior worlds by 
Po-shai-yan-tka. and. like all articles that came to this world with 
the Zufii, is of special value and signiticancc, 

" The leader of each group heai upon his drum. All the Shiwina 
or Zui^i paid special nttentton. and heard ihe songs <itraight. and so 
remembered ihcni. Hut (he people of the many villages d!tl not 
hear straight : therefore ihc songs sung by the ZuAi at the present 
time are the only aullientic songs of Po-shai-yan-tkii. Heatsogave 
to them all altars of wood and sand, instructing the |)eoplc how to 
make iheui. The medicine and songs came Irtim other animals, 
but knowledge of Ihe altars sprang directly from Po-shai-yan-iks. 
In the heart of Po-shai-yan-tk.i the knowledge of all earthly things 
originated. The altars were strictly guarded by the animalsduring 
the season of instruction, and the people were comm.inded to have 
the allars they made guardeil m the same manner, the animals as- 
suming relative positions. -Ind since that time these allars have 
been guarded by stone animals which were once living, hut were 
converted into stone by the great fire thai swept ovlt the earth. 
Trees were likewise convcrtc<l into stone. The siic of the image 
depends upon Ihr length of time the animal was subjected to the 
(ire: the longer it burned, the smaller it became. Thus these 
people account for line diminutive site of thciraniinni fetiches. The 
ZuBi returned lo their home, bearing with ihem the promise of Po- 
sh ai-y an -tka's return. Po«shai-yan-lka then commanded the lion 
to make his home in the north for all future time, as the protector 
■of the north. The bear he sent xs protector of the west, the badger 
to the south, the white wolf to the east, the eagle to the heavens, 
and the mnle to the earth. All other animals he scattered overthe 
face of the earth." 

The lack of space forbids giving in this abstract Mrs. Stevenson's 
exceedingly inlercsling description of the ceremonials of the tlifler- 
■cnl orders. Gaining the entire confidence of the Ziifii. she adopted 
their dress, painted her face, and witnessed all their secret riles. 
Speaking of the necromancy or magical arts of the Order of the 
■Ooh-hoo-hDO-ooh-(|Ue, she says. — 

" One of their tricks is (or two persons to draw a rope to and fro 
across the body of another until it appears on the opposite side. 
Another is to pass two breast -feathers of the eagle through the 
flame of a lamp, bringing out two charred hits, and. after [nunipulat- 
ing for a time, pressing the bits to their nude breasts, reproducing 
ibe feathers in all their original beauty. Mush i.s made and rolled 
into sin^ill balls, which are passed to the memljcrs of the order to 
■cat. The prtifiHigit<\lcur then dips two cagle-pUimcs in medicine- 
water, and sprinkled it upward, calling upon the eagle-god of the 
heavens to convert the mush into stone. The balls are again 
passed, when they arc found to be as hard as stone. Again ihe 
plumes arc dipped into the medicine-water, and sprinkled to the 
iire, with the request that the goddess reconvert the stones into 
mush. Hot water is made cold by the same process, with ihe 
feathers, .ind .igain heated by calling upon the goddess of lire." 
The Wood Order are very clever at legerdemain. Mrs. Steven- 



son says. " When I first witnessed the swallowing of the knife. I 
was inclined to think it a ready trick. A youth approached the 
altar, and dipped the ends of two eagle-plumes into medicine- 
water, and, after touching his breast with the plumes, he danced 
wildly before the altar; then he reached behind the altar (or his 
knife, which he held upwani while he danced, at limes distorting 
his body, and throwing himself almost prostrate; then he would, 
with a graceful gesture, turn .and suddcidy fall un the left knee, 
immediately in front of the gayly decorated altar, with his back to 
the ,'dtar, he facing the east, and, throwing bis head back, run the 
sword down his throat, leaving nothing but the handle lo he seen.< 
This feat was repeated three times, when the eagle-plumes were 
again dipped into the medicine- water, and touc:bed lu the mouth. 
To convince myself the knife was genuinely put down the 
throat, after long persuasion, I induced a youth betunging to Ibe 
order lo swallow the knife. This was done in secrecy. The youth 
removed bis head-kerchief, and took off his leather belt and pouch, 
and, after repeating a long prayer, he placed the knife in his mnulh, 
nmning it down the throat to the handle. 1 am lold death is 
sometimes the result, but ihis is always attributed to a bad heart." 
In closing, Mrs. Stevenson said, " The brief account which has 
been given of the medicine orders of the Zufli is perhaps sufficient 
to convey an understaniling of this interesting phase of the pueblo 
life of North America. The dignitary, who is usually called the 
* medicine-man ' .imong our Indian tribes, is something more than 
the term implies in civilitation. The merlicine-man is both priest 
and doctor, .^^d. by re.ison of his priestly office, he sometimes be- 
comes a judge. The mythical beings with whom he holds con- 
verse are the gods of his people. They arc the persons who bring 
evils, or preserve from evils : they bring health or disease, they 
bring peace or war, and they bring plenty or want at harvest time. 
Thus in ail respects the gods are supposed to hold within iheir 
power all prosjK-rity .intl all arlversiiy. So rhe priests stand be- 
twcen the people and these gods, and by means of ceremonies, in- 
cantations, and many prescribed otiaervanccs. the gods arc induced 
to preservr^ from evil and bring happiness. The medicine practices 
of the ZuKi are therefore religious observances and rites; anil the 
daily life of the Zufii. under the guidance of their priests through 
the agCTicy of the medicine order, is so controlled that every act of 
life assumes something of a religious character. To them their 
religion is fraught with much fear : to them it brings many trials, 
many priv.tiiQn5, and much suffering. Notwithstanding this, they 
derive from it much amusement and great joy, and in it all their 
ho|)cs and aspirations .ire centred," 

Early Stages In the Life of Taenia Pectinata. 

Thousands of shrep and Inmbs perish every winler on the 
ranches west of the Missouri River. They arc not apparenlly 
afflicted with any disease. They are weak and lean in the fall, and 
simply seem to oe un.iblc to withstand the sevcrilyof the blizeards. 
The Bureau of Animal Industry, of the Agricultural Department. 
has been eng.-igcd in an investig,ition to ascertain, if possible. Ihe 
cause of the weakness of the animals that perish, and Mr, Cooper 
Curtice visited the Wcsl in the prosecution of this work. An ex- 
amination of the viscera of slaughtered sheep and lambs, fat and 
healthy ones as well as those that were weak and lean, disclosed 
the f.^ct that ihey were almost without exception infected with tape- 
worms, which were found in the duodenum and gall-duct. In the 
latter thc},< were frequently so numerous as to close it up. and cause 
a suspension of its functions. 

For the purpose of continuing his studies. Mr. Curtice brought 
from the VV est a number of lamlis, which were killed al intervals 
and their viscera examined; and this material having been ex- 
hausted, and it being inconvenient and expensive to obtain more, 
he turned his attention during ihe past winter to a study of the 
early stages in the life of the Tarnia ptctinaia (cumiiiuii unarmed 
tape-worms, of the rabbit). In studying these, Mr. Curtice thinks 
that he has made some interesting discoveries, which he presented 
to the Biological Society of Washington at a recent meeting. 

The variety cxaminetl is found abundantly in nearly all rabbits in 
this locality. The life-history of the armed tape- worms of man 
and dogs has long been written ; but that of the unarmed species 
inhabiting our domestic animals, especially cattle and sheep, is as 
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yet comparatively unknown. As far as has been ascertained, the 
life-history of the Taenia pectinaia is embraced in two stages. The 
first covers the development of the ova into the embryo, which is 
ready to leave the parent Taenia : the other covers the period of 
growth from the youngest forms yet found in rabbits to the adult 
stage. TJie life of the Taenia from the time they leave the first 
rabbit as an embryo, until they are found as young Taenia in the 
second rabbit infected, has as yet been unascertained. Among the 
theories that have been advanced, is one that they pass this stage 
upon the ground, are eaten by insects, snails, or crustaceans, and 
that these are then eaten by the rabbits. This, however, is only a 
theory, as none have ever been found in snails, insects, or crusta- 
ceans. 

It was Mr. Curtice's good fortune to find a rabbit which had 
recently been infected with these peculiar parasites, none of which 
were over three centimetres in length, many of them being less than 
five millimetres long. There were more Taenia in that rabbit than 
any he had ever seen before, — about eighty-five. Among the 
smaller Taenia were several specimens thai showed the stages of 
development from non-segmented, armed forms, to segmented, un- 
armed forms. Mr. Curtice showed to the society specimens illus- 
trating the different stages. 

The youngest forms detected were not the smallest, but measured 
about one-half a centimetre in length. They contained, in addition 
to the four suckers, a cup-shaped cavity in the place of the rostel- 
lum. Around the border of this cup-shaped cavity were situated 
eighty-five or ninety hooks. The older specimens show a similar 
cavity, with no hooks. Still older ones show no cavity at all. All 
of these were in the non-segmented stages ; but other forms, some 
of them smaller, were without signs of hooks, and had already 
begun segmentation. 

Mr. Curtice compared these stages with similar stages in Taenia 
serata, and said that the youngest stage of the Taenia pectinata 
was probably a cysticercoid stage, and not the cysticercal, and that 
this was indicated by the cup-shaped cavity in the youngest forms 
of the Taenia pedinata. 

In discussing the classification founded on the presence or ab- 
sence of hooks, he declared it to be incorrect, since the discovery 
described above shows that the unarmed species in adult stages are 
armed in earlier stages. 

The speaker exhibited some elegant drawings made by Dr. 
George Marx, illustrating the embryo as it leaves the parent Taenia, 
This embryo is six-hooked, and surrounded by a curious pyriform 
envelope, to which there is a double prolongation surmounted by a 
cap of the same substance. The cap has a shredded border, and is 
believed to be the remnants of a mass which, in an earlier stage, 
completely surrounded the embryo. This peculiar envelope has 
been previously noticed in Italy by Perroucito, and in France by 
Raillet. This stage is similar to that found in Taenia expansa, the 
unarmed tape-worm in sheep. 

Impiaating Teeth. 

Dr. Yonger of San Francisco was the first dentist in this country 
to perform successfully the experiment of implanting teeth. This 
process is not to be confounded with transplanting teeth, which has 
been practised by dentists for many years. In the latter operation, 
a tooth freshly extracted is inserted in a socket from which one has 
just been drawn, and the parts unite, circulation between the jaw 
and the tooth is established, and the latter actually takes the place 
of its predecessor. 

In Dr. Yonger's experiment, the tooth to be replaced has long 
been extracted, and the socket filled up with bony substance. He 
drills into the jaw, gouges out a new socket, and then, taking a 
tooth that has long been.extracted, cleans it thoroughly, soaks it in 
bichloride of mercury, and inserts it in the socket just formed. 
This new tooth in due time becomes firmly anchored, and as ser- 
viceable as the original one before it became decayed. Dr. Yonger 
holds that the tooth is held in its place by the soft tissues surround- 
ing it, and that the artificial socket has nothing to do with anchor- 
ing it. 

The experiment described above was performed by Dr. G. M. Cur- 
tis of Syracuse, N.Y., who afterward extracted the implanted tooth, 
and sent it to Dr. W. M. Gray, the microscoptst of the surgeon- 



general's office, who has made a very careful examination of it. His 
experiments prove beyond question that the tooth so implanted is 
revived, that circulation is established between the socket and the 
implanted tooth, and that the socket does take an active part 
in anchoring the tooth. A tooth so implanted is much more 
firmly anchored in the jaw than one of the originals, and, in the 
case referred to, the tooth was held so firmly that Dr. Curtis broke 
it in extracting it. Dr. Gray does not doubt that the soft tissues 
do take an. active part in the operation, but he has proved his 
propositions in regard to the bone and the tooth beyond all ques- 
tion. 

Some Recent Discussions of Target'Shooting. 

At the last meeting of the Mathematical Section of the Philosophi- 
cal Society, Mr. Charles H. Kummell read some remarks on some 
recent discussions of target-shooting. In opening, he briefiy re- 
viewed a previous communication on the same subject which he 
had made in 1883, stating as the fundamental assumption (there 
credited to Liagre. but due apparently to Poisson), that the devia- 
tions of the shots from a vertical axis, called sighting errors, and 
those from a horizontal axis, called levelling errors (each axis pass- 
ing through the centre of the target), each independently follows 
the exponential law of error. One of the most important conse- 
quences of this assumption is, errors of shooting of equal proba- 
bility are on the circumference of an ellipse whose axes are in the 
ratio of the mean sighting and levelling errors. Among the 
writers on the same subject, Mr. DeForrest, in the Transactions of 
the Connecticut Academy, vol. vii. 1885, requires not only the 
sighting and levelling axis, but even the centre of the target, to be 
ignored, and a new centre and system of free axes determined 
from the distribution of the shots on the given target. Mr. Kum- 
mell thinks this method of discussion quite proper, if we really 
were ignorant of the true position of centre and axes. But, such 
not being the case, a merely probable thing should not be preferred 
to a fact. ^ 

In the January number of Comptes Rendus, 1 888, Mr. J. Bertrand. 
objects to the previous methods of discussing target-shooting, ort 
the ground that the levelling and sighting errors are not independ- 
ent, but admits that in some as yet unknown curve (not an ellipse) 
would be found shots of equal probability, and proposes to estab- 
lish one of these curves for any given target by dividing it into a 
convenient number of sectors, and taking the mean shot in each. 
Mr. Kummell inquires what this discussion will lead to. It is cer- 
tainly too rough for a lirmted number of shots, and whatever cunes- 
may be found in any special case, they will be sufficiently near 
ellipses, as required by Poisson's assumption. 

The Drift North of Lake Ontario. 

The short paper upon this subject read by Prof. J. W. Spencer 
before the Philosophical Society at its last meeting was a general- 
ized description of some of the obscure and conflicting phenomena 
of the drift. 

Among the deposits of the later pleistocene period, he said ii> 
substance, there is a well stratified, hardened, brown clay charged 
with pebbles more or less glaciated, resting upon typical blue bowl- 
der clay, north of Toronto. In the Canadian classificatiun of the 
pleistocene deposits there is no place for this deposit. Indeed, all 
of the stratified deposits of this region need revision in the light of 
the progress that has been made in surface geology during the last 
twenty years. Thus the Saugeen clay is resolvable into three series. 
The relation of all the clays to the older beaches requires special 
study, as a part of them probably represent the deep-water deposit 
of the beach epoch, while some of the later beaches rest upon such 
clays. 

Around the head of Georgian Bay there are ridges in the form of 
moraines, similar to those about the other Great Lakes, reaching ta 
the height of thirteen hundred to fourteen hundred feet above the 
sea. From the face of the Niagara escarpment — between Georgian 
Bay and Lake Ontario — there extends for over a hundred miles, to 
near Belleville, a broad zone of from eight to twenty miles in width,, 
covered with drift-ridges composed of stony clay below, and fre- 
quently stratified clay or sand above, having an elevation of from< 
eleven hundred to twelve hundred feet above the sea, with occasion- 
al reductions to nine hundred feet. These ' Oak Hills or Ridges ' 
rise from three hundred to five hundred feet above the flat paleozoic 
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countr)' If) the north The <>tonrfi in the clay are gUciatett, often of 
ItinestutKr, wilk only a sinnll prtvporlion of crystalline pebbles or 
howUiers. In ihe tic posits of iKc ridgrs. native copper has been 
found : conse(|uen[ly the ilrift-carryiiiK agent moved soulh-easlwarcl 
flown Gcorgi;in Hay, to the west end o( ihe Oalc RidRe, ami proba- 
bly throughout Us whole length. North and cast of ttcllevdic there 
are many more ami fr.Tgtncinlary ridges having a treiul somewhat 
across that of llic Oak Ridge. 

The ^Ucialion of the rtr(;inn adds [(real (iifliciillie'i to the expla- 
nation of the phi-nomcfia. The striatiati in ihc Ottawa valk-y. from 
Lake Tamiscamang to ihe junction of the St. Lawrence, is to the 
south- eastward, with very rare local exceptions. On the Niagara 
escarpment, between Georgian Hay and Lake Ontario, from sixteen 
hundred down to seven hundred feet above the sea. I he stria: are also 
to the south-east ; Itut between these widely separated regions the sur- 
face markings of the rocks are obscured to the west and south by drift, 
anil to the north and east are alisent and rarely seen, although Ihe 
crystalline rocks arc commonly rounde<l or very rarely polished. — 
an absence that cm unly in part be nccountetl fur by subsequent 
erosion. About the St. Lawrence and Lake Ontario the striaiions 
are lo llie south-west iir west. Between the Ottawa Kivet and 
GeorgLin Riy there is a high prominence which divideil the 
drift-bearing currents; but north of Lake Huron the glaciation is 
very strongly marked, and the direction is to the south-west, with 
very rare local variations. 

All the lohesof glaciaiiun about the Lakes, from Superior to the 
Ottawa v.-i1le^', radiate backwards lo the broad and open, but low 
basin of James's (Hudson) Bay. Thcwalershed between the Lakes 
and Hudson Hay, during the epoch of the formation of the drift, 
was several hundred feet lower than now. — which is about sixteen 
hundred feet at present, —as shown by the differential elevation of 
the beaches. 

For these conflicting phenomena of the drift no explanation w.\s 
offered, but rather sought for. 

Some remarks upon the paper were offered by Mr. Gilbert, who 
had observed the slight amount of erosion in the Ottawa valley : but 
he thought that generalized explanations of the drift were vcryoficn 
corilradicled when applied to special regions, and that our knowl- 
edge of the phenomena would not at present give a satisfactory 
explanation. 

Determination of Atomic Weights- 

Prof. F. W. Clarke, in a paper on the ck-tcnni nation of atomic 
weights, reail before the Philosophical Society at its last meeting, 
discussed the sources of error in such constants, both with regard 
lo the processes of weighing and to the chemical considerations in- 
volved. He dwelt especially upon the uncenainly in the atomic 
weight of oxygen, which affects the atomic weights of nearly all the 
other elements, and urged the importance of other determinations 
whicJi should not hinge ujjon oxygen. Prout's hypothesis, now of 
importance in all discussions as to the nature of the chemical ele- 
ments, requires the most precise determination of atomic weights, 
and none of the latter are yet known with enough certainty to settle 
the question at issue. 

Distribution of Indian Tribes in North America. 

The United States Geological Survty has nearly rc.idy for pub- 
lication a map showing the distribution of the Indian tribes on this 
continent noith of Mexicu. Including the labor which Major Powell 
himself and his immediate assistants have expended in the collec- 
tion, arr,angemciit. and digestion of the material for this map. and 
that done by the llureau of Klhnology, ii will represent the work of 
about fifteen years, and will be one of the most important and in- 
teresting publications ever made by the Geological Survey. All of 
the Indians living in this country at the time of the white occupa- 
tion hiivebeen divi<led into linguistic families, and the territory occu- 
pic<l by each one of these families is represented on the map by a 
distinctive color. The number of these families is about 60, and 
the number of separate tribes between 300 and 350. 

One of the first and most important facts shown by this map is 
that the territory occupied by each linguiiitic family, with few ex- 
ceptions, is continuous. An important deduction in relation to the 
habits of the Indians is drawn from this fact, ^ that instead of 
being nomadic, and wandering over the continent at will, as has 
been generally supposed, the Indians had fixed homes, the bound- 



aries of which were almost as plainly marked as the dividing lines 
between the several States are to-day, and that their wanderings 
were within limited areas, rarely or never extending beyond these 
fixed boundaries. The Indians bad ibeir permanent villages, in 
which ihey lived for bvc, ten, twenty, or perhaps fifty years. At 
certain seasons of the year they went to the co,-ist or to the rivers to 
fish, or lo the forest or plains to hunt. The boundaries of the ter- 
ritories occupied by each family were occasionally changed by con- 
quest. A stronger tribe ur family would by war push back its 
weaker neighbors, and thus extend its dominion. Hut the terri- 
tory so conquered was recognised by the vanquished, .is well as by 
the victor, as the propcny of the latter. If rlie Indians h.id been 
nomadic, and wandered over the continent or over large portions < 
it. branches of the same linguistic family would have been found 
sc-iitprcd broadcast all over the country". 

Some of the few exceptions to this general rule of <listribulion 
are exceedingly interesting, and throw a light upon the unwritten 
and even forgotten history of some of the tribes. For instance: a 
little colony of Ihe great Siouan family is found in Virginia. How 
it tiecajne separated, crosse<l the mountains, and maintained itself 
in the mid!>t of ;jnother family speaking an entirely diiTerenl lan- 
guage, suggests a very interesting topic for the study of the ethnol- 
ogist. Again: all the north-western part of the continent was oc- 
cupie<l by the Athabascan family, very ireaceable Indians. But the 
Apaches and Navajos of New Mexico and Ariiona belong to the 
same family, and are among the most warlike on the continent. T< 
their surroundings and the necessity of wresting their new home^ 
from its previous occupants .ind holding it, as well as to the inhos- 
pitable character of the country, may not their change of character 
be attributed? Attother little tribe of the Athabascans is found in 
California. 

One of the most degraded families of Indians of Korth America 
is the Shoshoncan. of which the Diggers arc a branch. And yet, 
strange as it may appear, the Moquis, more advanced toward civili- 
zation than any others of the Pueblo Indians, .tre Shoshoncan. 

One exceedingly interesting ^c.^turc of ihc map is the greal num- 
ber of little families that liv^ in California and Oregon. Some of 
these comprise only a few individuals, — not more than forty or 
tjlly, — and yet their languages arc entirely distinct from ihosc 
spoken by the surrounding tribes. In one instance Mr. Hcnshaw. 
who has charge of the construction of the map, found in Californii 
a single man, the sole survivor of his tribe. From him enough 
learned to preserve the language once spoken by his ancestors, but 
with his death that tongue becomes extinct. 

A very curious fact in relation to the distribution of the Eskimo 
is that tlicy inhabit the coast of the Arctic regions to the exclusion 
of other Indians, beginning on the cast shore of Greenland, and fol- 
lowing the coast-line of that island around to the point f,irlhesl 
north inhabited by man. Then, beginning on tlie coast on ihC' 
mainland, they occupy narrow strips on the north shores of Hudsoaj 
Bay and along the northern C0.l3t of the continent, around past 
Bering Strait, .and down the north-west coast of the continent to 
Prince William's Sound. Throughout all this immense coast-line 
the differentiation of language is very small; so that an Eskimo 
from Greenland transported to Bering Strait would in a month be 
.ible to speak the language of the natives there as well as though 
he had been born there. In striking contrast were the numerous 
distinct families of Indians in the valleys of California and Oregon, 
whose languages arc so different that the>' could not understand each 
other. 

This map. when published, will be accompanied by a report and 
discussion of the facts it discloses, and will be a ver)- miporlant 
contribution lo the science of ethnology. 

HEALTH MATTERS. 

Malaria. 

Tvir subject of malaria has always been A most interestmg onfrl 
for the study of the physician. Until the year 1S79 its origin was 
obscure, although various theories were advanced to account for 
it. Klebs and Tommasi-Crudeli, in 1S79, discovered m Ihe soil 
of the Roman Campagna a bacillus, to which they gave the 
name AadUus malaria, and to which they attributed malarial 
disease. In t88i Lavcran.a French surgeon in Algiers, discovered 
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\\\^ Plasmodium malaria, which he found in the blood of patients 
suffering from malaria. The views of Laveran are to-day the most 
generally accepted. Councilman, Osier, and Sternberg, all Ameri- 
can physicians, have given much attention to the subject, and, so 
far as we know, have in general accepted Laveran's views. Dr. 
M. B. James of New York recently read a paper on this subject 
before the New York Pathological Society, which is published in 
the New York Medical Record. He says that at present our 
knowledge may be summed up as follows : — 

" In the blood of persons suffering from malarial disease there is 
^ series of phenomena not yet found under any other conditions. 
These phenomena point to the presence of an animal parasite. 
The appearances that we get are one or more of the following : 

* First, Colorless protoplasmic bodies inside the red blood-cor- 
puscles. They vary in size from one-fifth to almost the whole 
diameter of the corpuscle. They exhibit active amoeboid move- 
ments. Some contain scattered granules of brownish-black pig- 
ment ; others are unpigmented. The red corpuscle which contains 
the amoeboid body is commonly larger, flatter, and paler than nor- 
mal. 

" Second, We find disk-shaped bodies of colorless protoplasm. 
They are somewhat larger than a red blood-corpuscle. They show 
noamoeboid movements. They contain scattered pigment-granules. 
They are apparentlya later stage of the form first mentioned, which 
has come to occupy the entire corpuscle, and has then entered upon 
a cyst stage. 

" Third, We find forms similar to the cysts, but in which the pig- 
ment-granules have become massed at the centre, while the pro- 
toplasm is undergoing segmentation. Then there are found 
various stages in the transition from the encysted to tlie segmen- 
tary form. 

"Fourth, We have the small masses of protoplasm that have 
resulted from the segmentation of the cyst form. They are com- 
monly somewhat oval in shape. In fresh blood it is difficult or 
impossible to distinguish them from blood-plaques. In dried blood 
they show a tolerably characteristic bipolar staining with aniline 
dyes. 

" Fifth, We have hyaline bodies of cresccntic shape, in length 
rather more than the diameter of a red blood-cell. They have, in 
every case, a collection of pigment-granules in their centre. These 
are the so-called ' crescentic bodies.' 

" In some cases there are found bodies resembling the crescents 
closely in character, but elliptical or round. The crescents may 
have a delicate curved outline opposite the concavity or convexity, 
or both, but this outline never reaches quite to the tips of the cres- 
cent, 

" Lastly, there are the various motile bodies. These are, first, 
flagellated bodies, — around or pear-shaped body, about one-half 
the diameter of a red blood-cell. It contains pigment-granules, 
and is provided with from one to four flagella, which show an active 
lashing motion, and by means of which the organism moves about 
in the blood-plasma. The flagella are several times as long as the 
diameter of a red cell. Their motion is active enough to set up 
well-marked movements on the part of the neighboring blood-cor- 
puscles. Second, free fiagell? have been described. They seem to 
have become detached from their bodies, and to be capable of 
leading an independent existence. They exhibit active movements. 
Third, some observers have described hyaline pigmented bodies 
with an actively moving, undulating periphery." 

In thirty-five cases in which Dr. James had an opportunity of 
studying the blood, he found the parasite in thirty-four. In one 
case, in which he was able to examine the blood but once, he failed 
to find it. In several cases where the diagnosis was doubtful he 
has been able to exclude malaria by failing to lind the plasmodiumi 
and the subsequent history has confirmed the microscopic exami- 
nation. 

The microscopic technique is simple. The blood is best examined 
fresh, spread out in the thinnest possible layer, — the rouleaux of cor- 
puscles broken up. High-power objectives are necessary. A ^- 
inch oil immersion answers well. 

Stained specimens are best prepared by drying the blood in a 
very thin layer on a cover-glass, which is then passed through a 
flame, as in examining for bacteria. It may be stained in a watery 



solution of an aniline dye, washed out in water, or partly decolor- 
ized in alcohol, and mounted, as usual, in balsam. Fuchuneand 
methylene blue give the best results. Dr. James finds methylene 
blue most satisfactory, the red corpuscles staining light green, 
and the haematozoa blue. 

Unpigmented amoeboid bodies are best studied in stained speci- 
mens. The pigmented amoeboid bodies, which are those most 
commonly met with, are best seen in fresh blood. The crescents 
also show most satisfactorily unstained. The segmenting bodies 
and free spores are best studied after drying and staining. 

The apparent effect of medication on the organism is important. 

A few Urge doses of quinine are almost invariably followed by a 
disappearance from the blood of the various amoeboid forms. The 
crescentic bodies remain unchanged after quinine, but commonly 
show a diminution in number as the health improves under the 
treatment proper for chronic paludism. 

These apparent resuUs of treatment followed in his cases as in those 
of most other observers. The organism has not yet been discov- 
ered except in human blood and organs. It has never been isolated. 
It has never been cultivated outside the body. 

Inoculative experiments on human beings are almost uniformly 
successful. Intravenous injection of malarial blood into a healthy 
individual is followed by typical intermittent fever, with the appear- 
ance in the blood of the second person of the various forms of the 
organism described. These experiments have been made by Ger- 
hardt in Germany, and by Marchiafava and Cell! and other Ital- 
ians. 

Subcutaneous injections have l>een unsuccessful. 

The few inoculative experiments that have been made upon mon- 
keys have been unsuccessful. 

As regards the name of the organism : the term 'plasmodium ' 
has been improperly used in this connection. This name has long 
been applied to a segregation stage ot some of the mycetozoa, and 
so means, not a particular organism, but a stage of development 
common to many different organisms. Moreover, so far as we 
know, the malarial germ has no plasmodium stage. 

It is much better, then, in designating the malarial organism, to 
use the term ' hsematozoon of malaria,' as suggested by Laveran, 
which commits us to no definite classification. 

Typhoid Infection.— The investigation into the outbreak of 
typhoid-fever at the Michigan State Prison at Jackson by Prof. V. 
C. Vaughan has resulted in obtaining facts which tend strongly to 
prove that the outbreak was due to defective sewerage. We 
have repeatedly maintained in Science the probability that sew- 
ers and house-draining were efficient agents in the propagation of 
typhoid- fever, basing our opinion upon a large number of cases 
which occurred in Brooklyn in 1885, in which all other sources 
seemed to be excluded. In the investigation which Professor 
Vaughan made, the water-supply and milk-supply were first ruled 
out as possible vehicles by negative evidence. It was then thought 
that the defective condition of the sewers, combined with the insuf- 
ficient supply of fresh air, was the most probable cause of the epi- 
demic. The cases nearly ail were from a distinct portion of the 
prison, and investigation proved that the soil-pipe running from the 
hospital, and the house-drain, into which it entered, were defective, 
and were pouring sewer-air into that portion of the prison. Pro- 
fessor Vaughan took to his laboratory a sample of the air from within 
the soil-pipe, and has found within it the specific germ of typhoid- 
fever. Such facts as these are of the greatest practical importance, 
and should be made a matter of record whenever they are observed, 
and should be widely disseminated. They show the absolute neces- 
sity for thorough disinfection of the excreta of typhoid-fever pa- 
tients, and the dangers which may and probably will result from a 
neglect of this important measure. Had the discharges from a 
single typhoid-fever patient been efficiently disinfected, the devas- 
tating Plymouth epidemic, which resulted in the sickness of i,iS3 
persons, and the death of 1 14, and a total money-loss of St 15.539. 
would never have occurred. 

Grafts on Wounds. — Dr. Redard has communicated to the 
Academic de M^decine of Paris, according to the New York Med- 
ical Record, some observations regarding animal grafts on wounds 
in human beings. In a case of severe bum of the scalp, of eight 
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monlhii' Kdmling. in a chil<l two years of age, he oblatnol a rapid 
cicairuation by lueans uf grafts fr&iTi a fowl. He tirst tried grafl* 
of frogs' skin, liul as these jiruieil to be repulsive to |r»lients, and 
did not give very gootl resulis, he subscilulfcl otliers from the (owl ; 
and the wuund. wliiuh nicAsuml three inches by Uvo atiU a half. 
had completely hrakd in two months. He Unit Iwen equally suc- 
cessful in oilier and ftubBcqacDt cases. ![e takes the skin from 
beneath the wing of a chicken, carefully securing the !.ubjacent cell- 
ular tissue, but avoiding adipose tissue. The tr;in8j>lanied pieces 
varied from a sixth tu a third of an inch n> &i/e. and they were main- 
tained in position by means of a liiile cotton-wool iiml iodoform 
gau.fe. The skin of birds and fowls has the advantage of being 
supple, delicate, and v.-isciilAr : it acUpls itself readily to the surface 
of the wound, and adheres uiihoui undergoing absorplion. 

The Hi.iMfiN Bkka'ih. — Professor Hrown-St'ipiird has recently 
been ni.tking (-xpcriments lo determine whether the human breath 
was capable of prorliiciiig any [wlsonous effi-cts. Fruri the con- 
densed watery vapor of the expired air. he obtained a poisonous 
litiuid. whicli, when injected under tlie skin of ial>bits. produced aU 
most immediate death. He »sccn»inAt that this poison was an 
alkaloid, and not a microbe. The rabbits thus injected died wich- 
■out convulsions, the heart and large blood-vessels licinjj engorged 
with blood. Brown-Siquard considers it fully proved ibat the e«c- 
pLTctl air. hotli of man anil annii<ds. contains a volatile poisonous 
principle which js much more deleterious ihan carlKink: acid, 



ELECTRICM. SCIENCE. 
Electrical Traction. 

Ix the la5t two or three years a number of street-car lines have 
been C4|uippc<l with electric inoiors, and iiiiost of them have been 
successful in spite of the i?iex|Jerieftce of those who have done the 
vfork, — an inexperience due to the newness of the field. The 
number o( electric raiIro.'ids under way is incre-ising rapidly, and 
for certain classes of work ihc motor seems destined to take the 
place of the rspensivc and overworked car-horse. 

As yel the greater part of the lines equipped have Iicen for cily 
iraniA'ays. generally in ihe suburbs, where there is comparatively 
little street IralTic. This, however, is only a l>eginning, more useful 
in the experience it gives, and in the problems that arc hroiight up 
aitd solve<l, th.tn in llie absolute results: for the ([urslion of the 
applicition of electricity to iraclinn is a very hro,id one, and does 
not stop at street-railways. The elevated railroads may be nm by 
electric motors ; already niolor i:ars arc used in mines, where there 
is an extended field for their use : and it is possible that a few years 
will displace the steam locointni\c. and sulistitute in its place 
powerful olcclrical loconiolives. 

There is no apparatus for the transfornialioii of energy that cuni- 
|>are5 in simplicity and cflicicncy with the dynamo-electric machine 
and electric motor. The sicam-cnginc transforms perh.^ps fifteen 
per cent of ihc energy of coal into mcchanictl work ; while the 
efRciency of a good dynamo may be nincty-iwo per cent, and a 
inolor may have as high an cfticieiicy. If. therefore, we transform 
mechanical work into electrical energj' by a dynamo, and retrans- 
forni it to mechanical work ag.iin by a motor, we have a total loss 
of perhaps lifircn per cent. It may be eiisity shown that in many 
cases it would he profitable, by taking advantage of the higher effi- 
ciency of large-power plants, and ihe comparatively small cost of 
attendance, re|«iirs, etc., per horse-power, to generate all the 
mechanical energy neecloi in a district at some central station, and 
distribute it by dynamos and nviiors to the consumers, displacing 
the small steam or gas engine plants previously used. 

For Iractioit-^vork the |iroblctii is not to rcpLtce stationary steam- 
engines or gas-engines, but to replace hoi"ses. cables, and locomo- 
tives. This problejT) is being attacked, aiul will doubtleu be at 
least partially solved, 

before taking up (he relative merits and cost of different systems. 
lei us consider the broad ijuesliors that are involved. The ques- 
tions arc, (H How can we best produce the electrical energy 
needed? (3) How can we hesi gel it to out motors? .ind (3) 
Alter we gel it ihcre. what is the best way to apply it to traction ? 

Under the (irst head there are a good many things to consider, 
and many of these can only be answered by knuwing the exact can< 



ditiuns of our installation. We can say generally (hat for a given 
horse-powcr needed a( our motor we should so choose our source 
of power and location of generating-slalion that the interest on first 
cost of plant and conductors (supposing we use them), the total 
depreciation, and tlie co«t of tlie power gtneraUd, should be a 
minimum. 

We will discuss these cjueslions more fully when we come to the 
question of cost. To show the nature of the problem (hat mighl 
arise, suppose we have a railroad line from PhiLidelphia to New 
York to be run by electric niutors. We would |>uss]bty lind it best 
10 have a number of generating-stations along the line, at distances 
apart of, say. twenty mil&s. Now, if (here were no natural sources 
of power near the tracks, we would have to calculate the best dis- 
tances apart for these st,ilions. knowing the cost for a horse-power 
with plants of different sizes, the cost u( copficr for comLuctors, the 
cost of a tun of coal at different points on the line. etc. The prob-; 
lem would not be a difficult one. If. however, there was at some 
distance from the line a source of natural power. — a uraierfall, 
for example, — we would have to redistribute our stations, and cal- 
culate whether il would cost less or more to ulilir.e the walcKall, 
ctccreasing the cost of power, in that wc do not have to pay for 
coal, hut increasing Ihe siiie of pUnt lor a given electrical energy at 
the line ilor we must supply the needed energy plus the loss on 
our tines), and increasing the outLty in conductors. Of course, this 
is all a very dclinitc qiii^stion. presenting little difficulty to the 
electrical economist. When wc consider thai some railroad lin< 
have distributed near Ihcm water-power capable of running all of' 
their trains, with help at long intervals from steam-generating 
stations [even windmills arc not to be despised in some cases), and 
when we further consider that the conditions arc much simpler 
than it) city (ratiic <we can use high potentials and unsightly de- 
vices il we choose), it encourages one 10 predict a future for electric 
railroa<ls. 

If, .IS I have so far assumed, we are going to transmit the electri- 
cal energy to the motors by conductors, it is evident that the poten- 
tial we can use comes in as a factor. In cities wc ai c usually limited 
to a comparatively low potential, — a maximum, say, of fi%'C hun- 
dred volts. This has the effect of locating our generating-stalion 
as near the line as ]ias3ible. — in (he middle ol the line if we can 
get it there. — for the coat of conductors would be great if the sta- 
tion were too far from ihc line. We will have more lo say on (his 
in any early number. 

Ki.f.c:tuic:ai. Treatment OK .Sf.wace. — Mr. William Web- 
ster. F.C.S.. has patented a process of purifying sewage by means 
of the electrical current. The pollution of rivers by the sewage of 
large cities is a constant source ol danger to h&dih ; and. accord- 
ing to the London Stamiard. l,\.tyx>!oo:> is to be spent in attempt- 
ing, by the employment of chemicals, to purify Ihe London sewage. 
Mr. Wcbiter's plan consists in sending a current of electricity from 
metallic clcclrodcs through ihc sewage. The result, in experiments 
made on a very small scale, is to set the solid partit:1es held in sus- 
pension in niotioi^. " a kind of procession taking place front the top 
downwards, and from the bottom upwards. The sum-tol.il of (he 
mo\'ements consists in landing ihe suspended particles at ihe topof 
the li<|uid." "So prompt is the effect of the electric current thai 
in twenty minutes a volume of opaque sewage liccomes perfectly 
transparent, except at the top, where the organic matter collects in 
a sctni-solid form." " From results already obtained it is calculat- 
ed that the cost of the electrical ircatmcni of the London sewage 
would be about ^£25.000 per annum, 'llieannual outlay for chemi- 
cals is expected to be j^iS.ooo for lime and iron, and ^^i 2.000 for 
[wrnunganic acid, making a total of ^30,000. a balance of /5.000 in 
favor of the electrical method. U would seem that Mr. Webster's 
cxpcrinienis have, as yel. been on a small scale. If the practical 
results bear out what has been done in the Lilior.ilor7. llic ])roccss 
will be of the grcfltcsi importance. 

TkANsyoRMERs. — Two papers on this subject, read before the 
Society of Telegraph Engineers anil Electricians, — one by Mr. 
Kapp, ihe other by Mr. Mackenzie.— ha\'c excited considerable 
discussion and interest on this subject of commercial induction- 
coils. Mr. Kapp's paper treats of the relative merits of different 
forms of trarksfurmers, and Ins methods ai-e simple and easy of 
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comprehension. In all of this work on alternating-current appara- 
tus the assumption that the electro-motive force and the currents 
follow simple sine curves is made ; and, while the error in the as- 
sumption may or may not affect conclusions as to the types of 
action that occur, yet it must vitiate any attempt to deduce absolute 
values. Up to the present the subject of alternating currents has 
been singularly barren of experiments, while quite a number of 
problems have been solved by analytical and graphical methods. 
It is welt known that a great many effects are not taken into account 
in the ordinary treatment, but the value of these outside effects has 
not been determined. The full discussion of these papers has not 
reached this side of the ocean : what has reached us is interesting 
and important, and will be given when the rest of it arrives. 



BOOK-REVIEWS. 

Chambers's Encychpadia. New ed. Vol. I. A to Beaufort. 
Philadelphia, Lippincott. 8°. $3. 

The original issue of this work was completed twenty years ago, 
and few works of the kind have enjoyed an equal popularity, or 
rendered better service to the mass of readers. It is, of course, 
not to be compared in elaborateness with the Britannica, the 
articles in which are often in the form of lengthy treatises; but for 
non-professional readers, who do not wish to make a special study 
of the various branches of knowledge, but seek for general infor- 
mation on all subjects that arise in reading and conversation, this 
work has proved very valuable. The progress of events, however, 
and the increase of knowledge in almost every branch, have neces- 
sitated a new edition, the publication of which has now been begun. 
Many articles have been rewritten, and others partially so, while all 
have been subjected to a careful scrutiny by competent hands ; and 
the result, so far as we have examined the work, seems to be excel- 
lent. Considerable attention has been given to American subjects, 
the more important of which have been treated- by American 
writers; and their articles have been copyrighted in the United 
States by the ). B. Lippincott Company of Philadelphia, who pub- 
lish the encyclopasdia in this country. Thereisan article, however, 
on Americanisms in language, by an Englishman, Mr. Grant Allen, 
which contains some great mistakes. Thus, he says that " the 
speech and writing of the uncultivated classes diverge increasingly 
from the pure literary English standard;" the fact being that the 
language of the uncultivated Americans tends increasingly towards 
the literary standard, owing to the influence of the public schools 
and the growing taste for good reading. But most of the articles on 
American subjects are very good. One of the most difficult tasks 
in preparing an encyclopaedia is to allot the right proportion of 
space to the various subjects treated, and in this respect the editors 
of this work have been quite successful. If the remaining volumes 
are up to the standard of the first, the encycIopaEdia will deserve 
and receive a renewal of the favor it has hitherto enjoyed. 

Familiar Animals and (heir Wild Kindred. By John Mon- 
TEITH. Cincinnati and New York, Van Antwerp, Bragg, & 
Co. le*. 

The idea of presenting school- readers for youthful scholars, 
treating of familiar topics in natural science, is not a new one, but 
it is a thoroughly good one. The writer well remembers the per- 
manent interest in every thing pertaining to natural history engen- 
dered in him by the use of the Wilson series of readers in years 
gone by. Such reading-exercises have been improved since that 
time, however, though there is still room for improvement. In no 
way, in the hands of a good teacher, can a child's powers and apti- 
tude for self-observation be better stimulated than by well-prepared 
reading-exercises treating of the familiar forms of life. The knowl- 
edge imparted in such -exercises should be accurate and comprehen- 
sible, but scarcely less important is the manner in which it is pre- 
sented. A description that leaves nothing for the child himself to 
find out, no conclusions for him to draw, is of but secondary value. 
His faculties for thinking and observing, not his memory, need the 
most training. 

The present school-reader, for that is what it is, meets fairly well 
these requirements, and, taking it all in all, merits commendation. 
It is intended for children of the third-reader grade, or say from 



eight to ten years of age, and is not only interesting, but instructive 
to them. The habits and anecdotes of the domestic and other 
familiar animals and their wild kindred are presented in pleasing 
shape. The material is largely adapted from known writers, or 
drawn from such authorities as Mivart, and is reliable. The 
engravings are good. Only mammals are treated of, and nowhere 
is the erroneous impression corrected that the word ' animals ' is 
synonymous with four-footed mammals. 

A Catalogue of Canadian Birds, with Notes on the DistributioK 
of Species. By MONTAGUE CHAMBERLAIN. St. John, J. & 
A. McMillan. I2<*. 

This is an annotated list of the birds hitherto recorded or ob- 
served as residents or visitants of the vast and ill-explored region 
north of the United States. It is in reality the first attempt of the 
kind, and can only be looked upon as preliminary ; but, though 
only a preliminary list, it has required labor, and will be very useful 
for future workers in Canadian ornithology, — a branch which, 
when we consider the excellent work done by the Canadian ento- 
mologists and botanists, has been much neglected in the Dominion. 
Notwithstanding the future revision which this list must be subject 
to, the author might have added to its value by tabulations after 
the manner of Merriam's work. By counting, it is ascertained that 
the whole number of species and sub-species recorded is nearly five 
hundred and fifty. 

The Story of Creation, a Plain Account of Evolution. By Ed- 
ward Clodd. London and New York, Longmans, Oreen,. 
&Co. 12*. $1.75. 

Of book-making on evolution there is yet no end. The present 
little work, however, presents a claim for recognition, not as an 
exponent of new views, theories, or facts, — for, as the author very 
naively admits, there is probably not a new idea in it, — but rather 
as an elementary exposition, a text-book, of the subject. As. such, 
it will hardly find a place on the shelves of either the professed 
physicist or biologist, save as a fairly good epitome of the materials- 
and methods of evolution in its widest sense. But to him or her 
who would not decry or accept Darwinism without some knowl- 
edge of the subject, and that fashion is happily subsiding, the work 
can be heartily commended. The author, while treating his sub- 
ject in a scientific manner, has endeavored to make his book popu- 
larly readable; and he has succeeded fairly well, though the coTn- 
pression of so vast a subject into one small volume could hardly 
fail to produce a text-book-like concentration that will deter the 
mental dyspeptic. More than half the volume is made up of de- 
scriptive matter, both physical and biological, of the earth and the 
universe: the remainder is explanatory of their development or 
evolution, including man psychologically. In other words, as 
alreadv stated, the author strives to give a brief exposition of the 
materials and methods of evolution in its widest sense. There are 
numerous good engravings, and the statements of fact, at least on 
the biological side, are in general fresh and reliable. The author 
might very properly modify the paleontological fiction of the thirty 
by one hundred foot Jurassic monster. It has never existed, for 
aught that is known, save in the describer's imagination : the 
figures need reduction one-half. 

Practical Physics for Schools. Vol. I. Electricity and Magnet- 
ism. By B. Stewart and W. W. H. Gee. New York, Mac- 
millan. 16". 60 cents. 

Most physicists and many teachers of physics are already famil- 
iar with the two volumes on ' Elementary Practical Physics ' by 
Messrs. Stewart and Gee, and nearly all will agree that they con- 
stitute an extremely valuable contribution to the facilities now avail- 
able for the successful prosecution of instruction in physics by lab- 
oratory methods. The small volume now under consideration, 
since the word ' elementary ' is omitted from its title, might be 
assumed to be more pretentious in its plan and execution than the 
others. 

The contrary is the case, however, as it is intended for a lower 
grade of work. It is, as the titlepage has it, " for schools and the 
junior students of colleges." 

To a considerable extent the book is an abstract, with simplifica- 
tions, of the- second volume of the other series, It is not entirely 
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so, however. 9% there are numercniB additions, and. what is most 
nolabk, the \Aa\\ of tlie work i« one particular differs radically from 
that of ihc larjfcr .ind more compLele voUimc. The original series 
from which this is derived is intended to scrveas a laboratory guide, 
and imi&t he used in connection with some fjood text-book. TIie 
present volume is so written as to he available as both a icxt and a 
laboratory book, but it will probably be found more useful as a 
working handbook, and as an adjunct to a wcll-prcparcil test. 
The explanations of principles are invariably good, but not always 
sunicient, the necessities of the case requiring a degree of conden- 
sation sometimes incompatible with great simplicity. In common 
with the other members of ihe family to which it belongs, the book 
has great merit. In the beginning there is an inirodiicinry chapter 
on fundamental measurements and measuring instruments: there 
is next an eitcellf-nt chapter on electrostatics, hm which will appear 
to be somewhat bng to some American tcachcns whose ambition 
seems to be to reach the dynamo-machine in ihc shortest possible 
time; then follows a chapter on magnetism ; and the remainder of 
the book is devoted to voltaic electricity, elcclrical instruments, and 
measurements. There is an appendix, which, besides snme addi- 
tiot>al practical hints to teacher and pupil, furnishes a price-list of 
instruments and nialcri.ils nccdeil for the laboratory and latioratory 
workshop, and complete plans, drawn to scale, of three recently 
established school laboratories. These will be of great service to 
those contemplating such addilicins to their school equipment ; and 
the book, as a whole, can be strongly recommended to all interested 
in the advancement of elementary instruction in physics. 

Among a few defects of minor importance may Iw menliniied the 
strict adherence, peculiar to English authors, to the concave mirror 
and scale for galvanometer and other purposes, omitting the con- 
sideration of the plane mirror and telescope method, which is often 
much better and much more available than the other. Taken in 
connection with the other series by the same authors, the title of 
this volume is unfortunate, and likely to lead to considerable con- 
fusion in making orders, references, or quotations. 

TAf Xtw Mtronemy. By SamuKL Pikbpont Lanolbv. Bos- 
ton, Ticknor. 8*. 

■•I HAVE written these pages, not for the professional reader, 
but with the hope of reaching a part of that educated public on 
whose support he is so often dependent for the means of extending 
the boundaries of knowledge. 

" It is not generally understood that among us not only the sup- 
port of the government, but with scarcely an exception every new 
private benefaction, is devoted to • the Old ' Astronomy, which is 
relatively munificently endowed already ; while thai which I have 
here called ' the New.' so fruitful in results of interest ami impor- 
tance, struggles almost unaided. 

"We are all glad to know that Urania, who was in the begin- 
ning but a poor Chaldean shepherdess, has long since becon>c well- 
to-do. and dwells now in state. It is far less known than if should 
be, that ^c has a younger sister now among us. bearing every 
mark of her celestial birth. b*it all unendowed and portionless. It 
is for the reader's interest in the latter that this iMok is a plea." 

The purpose of I'rofessor Langley's hook, as well as the charm- 
ing style in which ic is written, arc so well set forth in his brief 
preface, that we have (|uotcd it entire, as above. Suppleincnted 
with the clear statement of the opening pages, that the prime object 
of the old astronomy has been to tell us where tlie hc.nvenly hoilies 
are. while the new endeavors to tell us whal they arc. the reader 
has at once a clear idea of the scope and aim of this most interest- 
ing book. Though not written for the professional astronomer, 
none such can read it without interest and pro5l, even if for nothing 
more than as an excellent c.\ample of liow to present his hard facts 
in a pleasing and attractive dress ; while every intelligent rcider 
will be pleased not only with the manner of presentation, but with 
the matter presente<l ; and so plain and easy is the pathway made, 
that the unprofessional reader has little idea of the months and 
years of patient investigation — much of it the author's own — which 
have made these plain and easy statements possible. Kar^ly, too. 
or rather neser before in an aslronondcal work, have engraver and 
publisher so happily united in giving a literary gem so beautiful an 
artistic setting. The first chapter especially, on ■ Sun-Spots,' is 



rich in beautiful drawings from the author's own pencil while at 
Allegheny ; and those who recall the wonderful frontispiece of 
Professor Young's excellent work, ■ The Sun," will dc:»rc to feast, 
the eye upon the large number of equally fine drawings in the pr 
ent work. Printed at the University Press of John Wilson ii Son, 
Cambridge, Mass,, and upon paper so heavy thai Ihe only draw- 
back is ihc reader's constant fear that he has turned lliree or four 
leaves at once, the whole is a b<'autiful specimen of the book- 
maker's art, and a gem which ever) educated man should possess. 

We can only notice in the briefest way the contents of the eight 
chapters of the book. The first four arc gi\*en up to the Sun (and 
after reading ihem we think the rea<ler will join with us in a request 
10 the compositor 10 set this with a capital .S'j. Chapter 1., under 
the title of ' Spots on the Sun." tie.its of the photosphere, and con- 
tains reproihictions of those be.iutiful drawings by the author which 
we have already mentioned. The second chapter, treating of the 
chroinnsphfte and coron;t, naturally draws largely upon govern- 
ment eclipse-reports for its illuslraiions. While many of the latter 
cannot lay claim to much artistic excellence, they are useful as 
diuslrating very forcibly the difliruUies atlendmg the ordinary at- 
tempts to sketch the corona during the two or three minutes of a 
total eclipse, and the net-d that photography should supplant most 
of these except for the telescopic detail of the inner comna, which 
is 100 fine for the photographic plate, and for the extreme outer 
limits, (or which the eye is much more sensitive. The interesting 
drawings of hydrogen-clouds and outbursts above the sun's photo- 
sphere are naturally nearly all from Ihe works of Young and Tac- 
chini. who have doncso much in this field. Right here, in connec- 
tion with all ihe illustrations of the t)ook. we would heartily com- 
mend the pains taken to indicate the original author or source of 
every illustration used, either directly under it or In the text close 
by. This is a matter in which some careless or unscrupulou* 
authors and e<litors need n sharp lesson. 

Chapters III. and IV'. arc devoted to the sun's energy, and arc 
the most interesting and instructive in the book. Space will not 
here allow us to note the exceeding number of interesting features 
dealt with, and we imagine that the author must have (ell over- 
whelmed in trying to deal at all fully, even in forty-seven pages, 
with the wcillh of important phenomena resulting from the outflow 
of solar energy. We cannot refrain, however, from noting Ihe 
author's striking experiment of comparing solar radiation directly 
with the 'pour' of molten steel from a Bessemer 'converter.' — our 
hottest known source of arlificUl radiations on a large scale. The 
result showed that the solar surface, even after being dimmed by 
al>sorptioi\ in its own and the terrestrial atmospheres, gave out, foot 
(or toot, at least eighty-seven time* as much lieat .is the surface ot 
molten steel, and was more than five thousand times as bright. 

In speaking of the exhaustion of the coal-fields, our source of 
power, the author gives a striking picture of the fair green England 
of three hundred years ago as compared with its present smoky 
skies and suui-blackened surface, where the whole island throb* 
with the coal-driven engine, and the waters are chunied by the swift 
steamer; and then, in the r«// of prophet, he unfolds the future 
of a few hundred years, when almost certainly the ' all-beholding 
sun ' will send his beams " through rents in the ivy-grown walls of 
deserted factories, upon silent engines brown with rust, while the 
mill-hand has gone to other lands, the rivers are clean again, the 
harbors show only while sails, and England's ' black country * is 
green once more ! To America, too. such .1 time may come, though 
.It a greatly longer di'tance." And the fourth chapter closes with 
the following striking paragraph : — 

•■ Future ages may sec the seal of empire transferred to regions 
of the earth now tjarren .ind desol.Med under intense solar heat, — 
countries which, for that very cause, will not improbably become 
the seal of mechanical and thence of political power. Whoever 
finds the way to make industrially useful tb»vast sun-power now 
wasted on the deserts of North Africa or the shores of the Red .Sea 
will effect a greater change in men's aff-iirs than any conqueror in 
history lias done ; (or he will once more people those waste places 
with the life that swarmed there in the best daj-s of Carthage and 
of ohi Kgypt. hut under another civilisation, where man no longer 
shall worship the sun as a god. t>ul shall have learned to make il 
his servant." 
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The four remaining chapters are devoted to the planets and the 
moon, meteors, comets, and the stars. All equally interesting with 
the opening chapters, they deserve equal mention, but space forbids. 
Suffice it to say that they bring our information of new discoveries 
in these interesting fields up to date; some beautiful reproductions 
of the photographs of stellar spectra, taken at the Harvard College 
Observatory, being among the latest important additions to our 
knowledge of stellar constitution. 

In conclusion, we hope that this excellent work of Professor 
Langley may go far towards its avowed object in arousing an inter- 
est in the new, not versus, but to an equal degree of importance 
with, the old astronomy. There can be no question that it is of as 
much importance to mankind to-day to know wAai the heavenly 
bodies are, as where they are; and the endowments to obtain 
men and apparatus (the former more scarce, and the latter more 
complicated and perhaps expensive) with which to answer the first 
question should be forthcoming. In the report, some years ago, of 
the National Academy of Sciences, upon the importance of moving 
the National Observatory to a new site, the establishment of a 
physical observatory under government auspices was recommended. 
This is directly in the line of the purpose of this book, and we trust 
that the latter may be one of the active factors in bringing into be- 
ing, under government auspices, an observatory wherein the spec- 
troscope, bolometer and galvanometer, polariscope, and photometer, 
with the rapid photographic plate as the adjunct of all, may stand 
on an equally important footing with the meridian-circle and the 
equatorial with only filar-micromeler attached. 

NOTES AND NEWS. 

The latest results of the work of Frof. Josiah P. Cooke and 
Mr. T. W. Richards give as the atomic weight of oxygen, 1 5.869 ± 
0.0017. This is from a paper presented at the American Academy 
of Arts and Sciences March 14. 

— Hartleben's great atlas, ' Die Erde in Karten und Bildern." is 
now well advanced. So far, twenty numbers have been issued. 
The maps are good lithographs, clearly drawn, well lettered, and 
not overcrowded with names. They serve admirably the purpose 
of the genera] reader. The accompanying text is profusely illus- 
trated, and contains numerous views, costumes, etc. The physical 
geography is now complete, and is followed bya succinct geography 
■of Europe. The price of the whole atlas is only $14.75. 

— In Science ol March 9, p. 121, ist column, 29th line from bot- 
tom, for ' 90 mm.' read ' 65 mm.' 

— In Science of Feb. 24, p. 96, ist column, last line, for ' 108 ' 
read '118.' 

LETTERS TO THE EDITOR. 
Unusual Dermal OssificatioDS. 

In examining the collection of Testudinata in the Yale College 
Museum, I found in specimens of Testudo Leitkii, GUnth., dermal 
ossifications, which, so far as I am aware, have never been de- 
scribed. 

Each fore-limb of this small tortoise is furnished with a well- 
ossified shield, which covers the anterior and inner part of the 
limb. This shield is composed of suturally united ossicles, covered 
by scales, and corresponding in number to the large scales on the 
fore-arm. Each ossicle is smooth on the inner side, and elevated 
into an eccentric tubercle on the outer side. 

This condition seems important for the explanation of the origin 
of the carapace and plastron of the Testudinata, and supports my 
view on this point published elsewhere {Zool. Anteiger, Nov. 22, 
1886). 

There can be no doubt that this peculiar shield of the fore-foot 
originally consisted «f small, free ossicles. Probably different 
stages of this condition will be found, if these parts are carefully 
■examined in the Testudinida. 

The elemental form of the carapace was, there seems to be little 
4loubt, exactly the same. There appeared at first distinct ossicles 
in the skin. With further development in this direction, these 
ossifications touched each other, forming a closed shield, the single 
elements of which were connected by suture. 



As soon as this shield became connected with the endoskeleton- 
it found a support, many of the sutures disappeared, and the ele- 
ments of the shield were disposed according to the arrangement 
of the endoskeleton. 

In the above way the costal plates were developed. The ossicles, 
finding a support on the ribs, co-ossified with them and with each 
other. 

The plastron has developed in the same way. The basis of the 
plastron probably consisted of dermal ossifications, generally called 
' abdominal' ribs.' By the increase of these dermal ossifications, the 
' abdominal ribs,' the clavicles, and interclavicle were absorbed, 
forming a solid shield, in which the clavicles and interclavicle were 
transformed into epiplastron and endoplastron. 

The oldest condition of the plastron of the Testudinata, therefore, 
was solid, and not pierced by fontanelles. 

The oldest known representative of the Testudinata, Progano- 
chelys (G. Baur. ' Ueber den Ursprung der Extremitaten der 
Ichthyopterygia,* in Bericht iiber die xx. Vers, des Oberrhein. 
Geol. Vereins. Stuttgart, 1887, pp. 17, 18), from the triassic of 
Wiirttemberg, confirms this opinion. 

Embryology has nothing to say in this regard. The whole 
plastron (with exception, perhaps, of the epiplastron) is of dermal 
origin, and has nothing to do with the endoskeleton ; but the 
ontogenesis of the exoskeleton is of no value for phylogenesis. 

There are many authors (especially Cope and Dolio) who think 
that the representatives of the Dermockelydida {Sphargidida), 
Dermochelys de Bl. and Psephopkorus v, Meyer, are original forms ; 
and Cope has created a peculiar group, ' Atheca' for these and 
some allied genera {Protostega, Qope ; Protospkargis, Cap.). 

I cannot agree with this opinion, but consider these forms as the 
most specialized of the sea-turtles. 

One group has developed from a form of Testudinata with well- 
developed carapace and plastron, by dissolution of their elements, 
into single ossicles, connected by suture {Dermochelys, Psepho- 
phorus). The other group has developed from a form of Tesiudi- 
nattx by rudimentation cf the costal plates {Protosiega, Proto- 
sphargis-). 

The enormous Chelonia Hoffmanni, Gray, which has the costal 
plates very little developed, and the marginals very slender, shows 
characters between the Cheloniida and Protost^ida. especially 
Protosphargis, and must rank as a different genus,' which I propose 
to call ' Allopieuron ' (the generic characters are, costal plates, even 
in the adult, very little developed, covering only one-half of the rib ; 
marginals very slender). 

There have never been found mosaic-like dermal ossifications, 
neither in Protostega nor in Protosphargis. The plates considered 
by Professor Cope as probably belonging to the carapace belong to 
the plastron. The marginals have not disappeared, as in the Der- 
mochelydida, but are present ; those of Protosphargis, described by 
Capellini as probably phalangeal bones, resemble very much these 
elements in Allopieuron. 

Sea-turtles have probably been developed at different times and 
in different localities, in the same way as. the gigantic tortoises. 
The species of the Galapagos Islands are not directly related to 
those of the islands round Madagascar. Both have originated 
from two different stocks, — the first from some form of the 
American continent, the second from some one of African type. 

G. Baur. 

New Haven, Conn., March 4. 



End of the Swindler. 



It will give undoubted satisfaction to his many victims to learn 
that the ' swindling geologist,' whose depredations have been so 
frequently noted in your columns, has been lately convicted of steal- 
ing a number of microscopic objectives from the University of Cin- 
cinnati, and sentenced to spend five years at hard labor in the Ohio 
Penitentiary. He was sentenced under the name of O. L. Syrski, 
but admitted having pursued his calling under a variety of aliases, 
such as Taggart, Vasile, Ellison, Cameron, Douglas, Strong, Lee, 
Arundal, and Lesquereux. A valuable microscopic objective, 
found in his possession, awaits identification by the owner. 

Chas. H. Gilbert. 

CindniMtt, March g. 
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A Critique of Psycbophysic Methods. 

I REAii with care ihc coinmeni by Ur. Boas upon my article in 
x'n.^ American Journal (>/ Psychology, and carry away from it the 
impression lh.it ihere is less difference of opinion between us ihan 
Dr. Boas suppases. The qiiesiion is not one ol (.ici, but of in- 
terpretation. VVc all admit that tbrrc is a psychophysic fact for 
wbicli Ihc word 'threshold' is a good name; but the important 
question is. How shall we theoreiicalLy understand the conception, 
and what pl.tce &hall we allow it in the development of an esperi- 
mcnlal psychology? Fechner m^kes it rank as by all means the 
most important factor in psycho physics, and is willing lo sacrilrce 
Weber's law before jiriding the supreme and fundamental fact of 
the threshold. He is led to this view by the method of the ' just 
observMble difference,' and by the nex'^ct o( the other two methods. 
This ctilirc structure I regard as reared upon an illogical basis, and 
a psychophysics based upon thr maihematic.il methods as very dif- 
ferent and much sounder than the other. The threshold as a 
practical, empirical (act, I not only Eutly admii. but even sjgfjest 
methoils uf furtlier developing its utility ; but its tlieorelicnl inipor- 
tance wiih reference to the e«ablt!.hment of a psychophyMc law I 
regard as almost nil. its tme importance lying in another direction. 
This. 1 trwsi, iletines my position clearly. A single illuslralionmay 
not be out of place. L>r. Uoas s:iiys that a balance has a threshold, 
anil I accept the comparison. This threshold is somelliing lo be 
eliminated, and that balance is the finest that has ihc least of this 
characteristic. The ihcorclic-al linlance upon which mcchantcs 
works out its princtptes has no threshold. But apart from this, I 
think the physici*>t wdl agree with me llial it leads to niiire useful 
and sctcniific conceptions to regard every pjirticle that is placed 
upon the pan of the bahincc as producing an effect alike in kind, 
and differing only in degree from Ihat produri"<l by a mass sufTr- 
clenl to turn the h.iUnce. There is no point where a iicw factor 
enters, and the turning of the balance is a merely empirical fact. 
Rciurning to the psychophysical methods. I should state the case 
thus: it is generally admitted that the basis of the method of the 
"right and wrong cases," as of the "average error,"- ultimately 
rests upon the f-tcl that the probabilities of my m.iking errors of 
various degrees follow ihe path traced by the pmlMibilily cun-e. 
This is the fundamental faci of iht entire science of psychophysics. 
Now, this curve is a con/tnumts one, and has no break in it, no 
point characieriied by any special peculiarity, no ihrcshold in .my 
I rue sense. 

A word as to my misreprcsmiing the views of my opponents. 
The important point is. not what the upholders really do say, but 
what lugicilly follows fruiii the position they lake. If they do not 
say what 1 aitrlbiite to tbein, it is because they are inconsistent; 
and I have guardc<l myself against this misunderstanding by at 
times staling, ant! elsewhere unmistakably ii])|3lying, that I was 
dealing with the logical consequences of the threshold ihcoiy. and 
nut with thai particular portion of it thai its adherents happened to 
employ. 

TIk second point in Dr. Boas's criticism is a real difference of 
opinion between us. He thinks "doublful" answers should be 
admillcd in experimentation : I most emphatically object to them. 
In my pa[>cr I regardeil the objections to atlowii^g such answers as 
so necessarily following (riin> the theory of the " right and wrong 
cases" method, that a full stiitcmcm of the reasons was super- 
fluous. Any one of half a dozen reasons is enough to show the 
impropriety of the "doubtful " answers. For instance; it is ad- 
mitted thai Ihe methods should be .is comparable, one with the 
other, as possible. Now. the method of the "average error" 
flepending upon the same principle as that of the " right and wrong 
cases," allows no doubtful answers. Again ; there is no rvason 
for singling out " doubtful " answers as any thing peculiar. Why 
not make a special nihric of unusually conlideni answers ? And if 
we do. as Dr. Boas suggests, make a threshold where doubtful 
answers no longer occur, that threshold will vary so much in differ- 
em individuals, elc, that it wdl invalidate a large share of the 
results. And what shall 1 say when some one else proposes a 
threshold for .inolher degree of contidence. say, the point whcreonc 
is sufficiently sure of the correctness of one's answer lo risk money 
upon it, and noon, ad mftntitim T If you mean that this subjective 
feeling is worth taking account of, I fully concord, and wiU wel- 



come the skilful observation of this feeling as an important contri- 
bution to psychophysics. JOSEPH JASTROW, 
Bailimarc, Mofch [(. 



On the Sense of Taste.' 

At Ihe Philadelphia meeting of ihc American Association we 
presentftl a paper ujwn the * Delicacy of the Special Senses.' — a 
topic upon which we have ainue coolinued our investigations from 
time to time.' 

The method pursued in the following enperimenls was as fol- 
lows ; — 

Solutions o( known strength were made of the substance* lobe 
lasted : then, by successive dilutions, several series of <ioUitions 
were made from these, each one in the series being of one-half the 
strength of the preceding one. The bottles containing these solu- 
tions, and several bottles of water, were placed without regard to 
order, and the person to be experimented upon was requested to 
separate them into their proper groups by Listing them. In e,ich 
series the last solution was so dilute as to be beyond recognition. 
All unrecogjiized solutions were ctassitie*! as water. 

We chose for our tests the following lypkal substances. The 
strength of Ihe inili.!! solution of each is given below. 

I. (Bitten (;uininc. on« pari in la^ivopatiaof witer. . 

I, (SwectJ riinr->ii|[ar. nac pan in 10 part* of w*i*i. 

J. <Aci<t> lulpharic acid, one poit in i<x> parti of water. 

4. lAlkaline) iAdium liicaihoiiAte, nnepArt In icn parti o( wtt«r. 

(. fSaline) tottiiiin chloride, one pan in ico paid ol irUc*. 

The attempt was made to include other substiinces, as aromatics. 
in the test ; but it wa^ soon found thai the odor betrayed their 
presence without the aid of the sense of taste. 

Other invesi^ators ha,ve added astringents as a sixth eiass, but 
these substances .ire so often recognizable by odor, color, or some 
special lasle not purely astringent, that it was thought best not to 
include them. 

Tesis by the method above describetl were made upon 138 per- 
sons ; 82 being ntale. and 46 female observers. 

The following table shows the amount of each substance which 
could be delected by the .iverage observer : — 
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From the above results the following conclusions may be 
dr.iwn : — 

1. The sense of tasle is vastly more delicate for bitter substances 
than for any others. It is possible to delect quinine in a solution 
that is only ,^^p the strength of a sugar solution, .md we have pre- 
viously shown {loe, eit.) that quinine is only tV ^^ bitter as strtcfa- 
ninc. 

2. The order of delicacy is, bitter, acid, salt, sugar, and alkali. 

3. The sense of taste appears lo be mure delicate in women than 
in men. This is irue in. the case of all the substances excepting 
salt. As we had found a similar difference in favor of female ob- 
servers in an earlier and independent set of expenmcnw, which 
agreed in every essential particular with the results of the preserit 
test, we do nm regard it as an accidental difference, or as likely lo 
disappe,ir in more extended investigations. 

Marked differences in the delicacy of the sense of tasle of differ- 
eni individuals were met with in the course of these experiments. 

I pApcr t«»tt at (Ii« New Vofk OMcdits of the Amerkan Aatcciaiiott Im lh« AU- 
rBnc«ineD( u( Scirnc*, Aupiti, itSf. 

■ Sm R«titliv« BilMmcu of DiScnut Bitter SuUUixwt, by B. H. 5. Baihy *»* 
E. C. Fmiklio, in Prt<tfdingt eflkt K^tmiixi AcmdnHf */ Stimctt, ilSj ; R«tativ« 
Swc«ln«i «l SuRan, by K. H.S. Bailor, in Rr^fi a/ Kontsi S»iird 4/ ArHenllttrr, 
itS4 ; The S«BM oE Smell, by E. U Nictt«b aad E. H. S. Bail«y, in fis/irf, nxv. 
p. 74. 
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There were persons who could place in the proper class, solu- 
tions containing one part of quinine in 500,000, and other sub- 
stances in correspondingly high dilution, while some failed to detect 
solutions of more than three times the above strength. In how far 
this was due to education, we are unable to say. Among the men 
examined were many who have been accustomed to handling and 
recogniring drugs and medicines, and yet even these were fre- 
<}uently surpassed by female observers who had no such training. 

In some previous experiments upon the sense of smell, of which 
an account appeared in Nature (Joe. cit,), we noted almost as 
marked supenority on the part of male observers. 

In a few cases, the ability to detect a dilute sweet was accom- 
panied by a lack of ability to detect dilute bitters. This peculiarity 
was, however, far from being a general one. 

As quinine is so largely used as a medicine, especially in the 
Western States, it was thought that its habitual use might dull the 
sense of taste for this particular substance. Among the observers 
subjected to our experiments, the use or disuse of quinine seemed to 
have had no especial influence. 

The experiments just described suggested several interesting 
questions upon which we were unable to enter. How many, for 
instance, of these substances, taken of equal delicacy-strength, 
could be detected together in a mixture, in what order would they 
be detected, and by what portion of the tongue or organs of taste ? 
Would all observers recognize them in the same order as to time ? 
What would be the influence of the temperature of a solution 
tasted, upon the delicacy of the sense of taste ? 

As to the degree of accuracy with which our results give the 
average delicacy of the human sense of taste for the substances in 
question, we are led to believe from their substantial agreement 
with determinations based upon the previous set of experiments 
already alluded to, alike in the matter of absolute delicacy, of rela- 
tive delicacy, for the various substances used, and of relative sensi- 
tiveness of male and female observers, that they are but slightly 
influenced by individual idiosyncrasies, and may be regarded as 
fairly representative. E. H. S. Bailey. 

E. L. Nichols. 



On New Facts relatiag to Eozooo CanadeDse. 

In the February number of the Geological Magazine there is an 
interesting article by Sir J. W. Dawson. ' On New Facts relating to 
Eozoon Canadense.' In paragp-aph 9. 'Continuity and Character 
of (he Containing Deposits,' there are some remarks respecting the 
stratigraphy of the Archxan or older crystalline rocks of Canada 
4]pon which I wish to make a few comments. 

The author does not indicate what are, in his opinion, " the ex- 
travagant statements respecting the older crystalline rocks now 
being made," nor by whom they have been made. Neither does he 
state what portion of the Laurentian system is referred to under 
the term 'Middle Laurentian,' nor where he has recently exam- 
ined it. I am not aware that Sir W. Logan ever used the term 
■• Middle Laurentian," As regards the ' continuity of the great 
limestones ' over certain areas, and their intimate association and 
interbedding with the gneisses, both orthite and anorthite, it has, 
so far as I know, never been questioned. In some cases, however, 
the limestones are very irregular, and occur in longish, more or less 
lenticular bands interleaved with the gneisses, often in such a man- 
ner as to suggest an origin posterior to that of the gneisses, or, 
rather, to that of the strata from which they have been produced. 
It is, I think, more than probable that original sedimentation of 
<:alcareous matter, and subsequent segregation, have both operated 
in producing the phenomena now observed in connection with these 
^eat limestone belts, the latter somewhat analogous to that which 
has produced the great ' quartz belts ' in the Nova Scotia gold- 
fields. 

I must entirely dissent from the views expressed by the author in 
correlating any of the so-called Upper Laurentian anorthosites of the 
vicinity of St. Jerome, or elsewhere, with the Huronian rocks west 
of Lake Superior. The massive anorthosites, as I have elsewhere 
stated, are clearly intrusive, and the surrounding gneisses and lime- 
stones do not pass beneath them ; and there are no grounds what- 
ever for regarding them as an unconformable Upper Laurentian 



series. On p. 4, ' Report of Progress. Geological Survey of Canada' 
1879-80,' 1 wrote, " If the foregoing determinations by Mr. Vennor, 
which are given in his own words, are correct, ihey seem very con- 
clusively to prove, what I have already stated to be my opinion, 
that the labradorite or Norian rocks of Hunt do not constitute an 
Upper Laurentian formation, but occur in part as unstratified intru- 
sive masses, and in part as interstratifications with the orthoclase 
gneisses, quartzites, and limestones of the Laurentian system." It 
is satisfactory to find that Sir William Dawson is now disposed to 
admit that the " great masses of labradorite may be intrusive ; " but 
when these are eliminated, nothing remains of the Upper Laurentian 
as defined in any of these areas, from the Moisie River to St. Jerome ; 
and unless the interstratifled anorthite gneisses are made Upper 
Laurentian, the term, so far as the Norian or labradorite rocks of 
the areas named are concerned, must be abandoned, and I would 
reiterate what I wrote in 1884 {• Descriptive Sketch of the Physical 
Geography and Geology of Canada, 1884'): — 

" As regards the so-called Norian or Upper Laurentian forma- 
tion, I have no hesitation in asserting that it has as such no exist- 
ence in Canada, its theoretical birthplace. Wherever these Norian 
rocks have been observed, they are either intimately and conforma- 
bly associated with the ordinary orthoclase and pyroxene gneisses, 
or they occur as intrusive masses when they present no gneissoid 
or bedded structure. They clearly cut the surrounding gneiss, and 
are probably due to volcanic or other igneous agency in the Lauren- 
tian age." 

Considerable further investigation since the at>ove was written 
has entirety supported the view then expressed. 

Alfred R. C. Selwvn. 

Ottawa, March 13. 

Queries. 

30. Poisonous JELLV-FISH,— Last summer, while bathing on 
the Maine coast, 1 had what was to me a novel and not very en- 
joyable experience. While swimming I happened by accident to 
kick some 'sort of an animal. For an instant the feeling that passed 
over my feet was like a slight electric shock. Of course, I turned 
to see what the animal was. and. from the glimpse which I had, 1 
should call it a red jelly-fish. For three or four hours after, my 
feet were slightly inflamed and very painful, the feeling being like 
that caused by a bum. Afterwards I learned that a certain kind of 
jelly-fish was said by flshermen thereabouts to be poisonous. Can 
you tell me through your columns about this animal, what it is, 
and how it stings, shocks, or poisons ? What is the remedy for its 
poisons ? Zo6. 

BoitoD, Mui., Feb. tf. 



Answers. 

30. Poisonous Jelly-Fish. — The above doubtless refers to 
the effects of our common large red jelly-fish {Cyanea arctica). 
Many jelly-flshcs have the power of stinging soft-skinned animals, 
and in this way ordinarily kill and secure their prey ; but there are 
only a few species that have nettling threads powerful enough or 
long enough to sting the human skin. On our New England coast 
the only ones that are able to sting thus arc the Cyanea, referred to 
above, and the Portuguese man-of-war {Pkysalia)\ but the latter is 
not common, and is rarely, if ever, found on the shore north of 
Cape Cod. The Cyanea stings many persons very severely, espe- 
cially if the tentacles come in contact with a tender part of the 
skin, as the face, lips, eyes, or iKtween the fingers, and of course 
on any part of the body that is ordinarily covered ; but in my expe- 
rience they will not sting the palms of the hand. The sensation is 
much like that of the sting of a nettle ordinarily ; but in some cases, 
or with some persons particularly sensitive to the poison, it results 
in numbness, swellings, and subsequent eruptions, and even ulcera- 
tions. The Physalia stings much more severely than Cyanea, and is 
able to cause temporary paralysis of the arm or leg; and in some 
experiments it has been found to act in such a way as to affect the 
heart : [terhaps in a severe case it might even cause paralysis of the 
heart. The nature of the poison is unknown, but it must be very 
powerful, for the quantity is minute. A. E. V. 

N«w Hav«D, Much lo. 




March 23, 1888. J 



SCIENCE. 



Ill 



BOOK-NOTES. 
— ' Recent Developnjcnis o( Electricity as 

a[\*Indusiria.l An.' by Schuyler S. Wheeler, 
is the stihject of a four-pa^^ supplement in 
the number of Harper's Weekly published 
recently. 

— D. C Heath & Co. of Boston will issue 
soon 'Ten Years of Massarhusetts,' by Ray- 
mond L. Brid|{inan. It pictures che develop- 
ment ol the Commonwealth as seen in its 
laws, regardin)^ itie laws as the expression of 
the ■ common sense " of the people. They 
also publish. March lo, KinilcSouveslre's *Un 
Philosophe Sous Ixs Toils.' edited by Prof. 
W. H. Fraser of the Univer.sity of Toronto. 
The ' Philosophe ■ was awarded a prize by 
the French Academy, as a work calculated 
to promote the advancement of morality. 
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PJkili>Mphieai SaeUty, IVaiAimgtaM. 

I I.VanrA 17, — John Murdoch. An Aich of Ice 
formed by Uor!?.ftntal Prewure ; H. G. Ogden. 
Disl.iriion in I'laiie rablc Shecit ; William 
H.tllt>ck, The Flow of Solidi. 

Enffintert' C/ui, Pkiladelpkia. 

Marth.-^. — A. WelU Robinton, Dredging 
Hochinery : C, llcDry Koncy, The Frin[ii>g 
Telqinpn Appnraltis nf the IiiK-rrniidnnl Prim- 
ing Telegrapli Co,; Morrii P. Januey. An Elcc- 
iric W«tcr Level Indica'or, (or Siejtni K'lilers. 

CanntcticHt A«»demy cf Arli anJ Scieruet, 
New haven. 

WMartA 21. — Simeon E. Baldwin. The Raman 
and American Law of Uiiduiiful Wilh. 

Boiton Sficitty «fNaitini( Histon,. 

Martk ti. — r. W. Putnam, The tlreat Ser- 
pen! Mound in Adjim^ Counly. O- ; J. Wftlier 
Fewkc:*, Origin of the Present Foimof the Iter- 
mudu. 

Society e/ Artt, BmIvm. 

Afartk 39. — T. M. Drown. Chemical Analy. 
«ih of Drinkine-Waier; William F. Chester, 
Johnson licit Kegulatini; Sy»Eem. 

American Academy of Arts ami ScieMtej. 
Boslan. 

March 14. — D«vid G. l.yon. Historical 
Study al Babylon in the Sixth Century, B. C. ; 
Edward S. Riichte, An Inslniment for Deter- 
mining the Direction and Vvlocily of Water- 
Currcntu bcloir the Surface. 

Apfialaekian A/.^'untain C/ti6, Bastoa. 

March 14. — Pcrctvai Lowell, An Ascent of 
Shirane San, Japan ; Edw&rd S. Holdcn and 
R. B. Lawrence, The Lick Observatory. 

March ao. — J. Kilchte, iun.. Account of 
the Winter Trip to Jacluon, N.H. ; Jo*eph H. 
Scan, A Trip through the Jotunhcim Moun- 
tainx. Norway. 

F.ngineers' C/ui, St. Lom't. 

ManAj. — Prijfei&ur Oale, Trail amission of 
Power by Belting. 

Science Club, Lawrence, Kan. 

Mankcj. — F. B. Miller. Experience on a 
District Telegraph : Harry Buckingham, The 
Argo Smclicc ; E. \\. S. Bailey^ The Conttitu. 
lion of Matter. 
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47 Lafayette Place, 
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Amusemeots of New York. 



LYCEUM THEATRE. 
DANIEL FROHMAN. 



. Uanjer. 



Cor. 4ih Avenue and *3d Si. 

THE WIFE, 

A New Play by D. Bauv-fCQ and K. C. Da Uiua. 

Preceded by F.diiha.'t Bursar. 

EwninKi. 8:15. Saturday Matinee* a 



MAl)ISON-<iQUARE THEATRE. 
MR. A. M. PALMER. Sol* Maaafcr. 

EveraiiiKii ai S;)o, Saturday mating at a. 

THE l.OMKJN COMKIIV SUCCESS. 

HEART OF HEARTS. 

HEART OF HEARTS. 

By HeDry Arthur Jonec. antko* of " TIk ji1v«r KUf. 
Ac. 



tXTAl-LACK-S. THIRD WEEK. 

** Under the direction ol Mr. HENRY E. ABBEV 
MARCH >i. 

3S4: o 3sr E -^ . 

Eveninjr*. at 8:tj. Mating Saturday at •;i3, 



f^ASISn, Broadwarand ]9tbSt. 

^^ EkeninpatR. Matmec ^lurday at ■. 

THE BklGKTEST. MERRIEST, AND MOST EM. 

JOVARLECnMlC OPERA 1-:VKR PRESENTED, 

AS l-ERFORMFli NEARLY jm, TIMES. 

ERMINIE. 

RECEIVED WITH ROARS OF t^UUHTER. 



BROADWAY THEATRE. 
BROADWAy.41ST.Sl., AND jTH-AV. 

UaiUEer Kt. FR-ANR W. SANGER. 

AcknawlrdgcJ rjv ihc 

ENTIRE I'RESS 

THE HANl>sqMKSr THFAIRE IN THE CITY. 

Practically Kirc-pniof. Thorriiifhly Comfoitahle, 

p.-t(<-rilv VcntilaitJ, Bc»i L.jnitructed, and 

SAEES^ THEATRE IN THE WORLD. 

EVERY EVENING and SATURDAY MATINEE. 

FANNY DAVENPORT. 
IN VICTDKIEN SARIKltrs MASTERPIECE. 

LA TOSCA. 
BOX OPPICR OPE.V t'KOUij A.M. in lo P.M. 
Boxca, 8i(, ki'>, b. Orcb^tnt ttalU.li.ya. 
Orchetlra circle, ti.yo aad % 



Gallery, jo and a ivntt. 



Balcoiiy, •■ s» aiut $i 
Adraidioii. so cmca. 



ACADBHY . .GILMORE A TOMKINS, 
CADEMY .. 1'r>i.i>rie|[)nt and Manweiv 

.MARCH ai. 

Bandmann, '* Jekyll and Hyde." 
»Jt so. 7je.*»-oo. 



DALVS THEATRE. BrcAdway and joth Si. 
Under the nuanasenent of Mr. AUUUSTIN 
DALY. 
Orchetlra. ti.tn. Dm* Circle, ti. Sfcrind Bakooy. jncv 
EVtKY EVI-.NJNl; at Bri$. MAllNEtS begin at ». 
EVERY SIGHT at *-i%, producilnn of Shakipeare't 
comedy in five act^. * Mid m miner Nifhi'a Otcasi, bv 
AUOCSTIN DALY. 
MATINEES WEDNESDAYS aad SATintDAVS. 



DOCKSTADBR'S THBATRV. 
Dockaiadct, StHpanl A Gtaui, Proprieiora. 



FOUR 



TH Wl 



KKK 



Crovdad Hou*e«. A Succct*. Witboni Doubt. 

CORINNE IN ARCADIA. 

Reteivc«l Scan, it, ^o, n, tt, 

EVENINGS, 8;ii Maline* WED. AND SAT. AT*. 

*,• In pteiHT-iioo. MONTE CKIHTO. JR. 



EDEN MUSEE. ijd St.. between jth aad 6(h Ave. 
OpCD Irom EI 10 11. Sunday, t to ii. 

New Group*. New PainiioB. New Aiiractioiu. 
ERDELVI NAC21. 
and hi* HUNGARIAN ORCHESTRA. 
CONCERTS FROM 3 lu^ AND S to n. 
Saoofid BxkSutioB of Paiaunp now upea. 

Adnluiun to all, jo ccnla. Cbiidnn aj ctoti. 

Ai*eb, the MyvtltylaK Chtta Automaton. 

German Simplified 
Spanish Simplified 

The f<jll"wins odl be laiini] etiiinvBlly practical (or 
adf-iatttULiioni (1.) German Si4nplIdc<l'-KZo<nptDt« in 
I* niimbert (wuh kcyOSi.u. (1 ) Spanish Simplified — 
13 number* (wicti keyil lo eta. each ; Na. ; now ready ; 
anew number on the (im of every month. Sold by all 
booluellen. S«nl, poMp^d, on receipt ol ptioe, fay 
Pn>L A. KnoOach. 140 tlaMn St., N«w York. 
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GLUE 

rMd hf IbonBDiU ef flM-cUit HuiiifarfnrTTi 
•-4 M*ch»n1r4 onlltili tird vnib. lu Kr>-r»i 
nMbrwiUlht* li'i ■illmlMrariOipvlnirtii In nrry 
wu imMRilr. R.I.,'.,.'--. (),.! THE QNiV CEMUINg 

Ul*!!!^ I.iqillrl 1; <JF l< [I an. I (1^1, ml k .>li >,, t li- 

RUSSIA CEMENT CO. a^?,V&=^,S5: r.?2 

ThMie iilupc fvio iiiii'J 111 Iti'- J-mithiMinlan luntllute 
M Wa^hiKtnii for ikll Iu< injik •<( mouiiilns biiocI- 
OMiriA^bjthndovenimrut. AnuMialn ittiil Uepsroneiil 
BuUdlDi^, by Ui« I'uUrunu i'BlnL-« t_'«r iV., MsMon ft 
RanUIn Orgwi suil Plouu L'k, (iiid by tbouaaudt vf 
fi»^«lAM mUkufa^iarcr* &D>1 ni<>cbAiil<tiUii*Qiisli'>i'>'i 
tlut woriil. tor iM kliidM of Itimwnrk. I'numiiiK'ni) 
WnOSOen-ADHKSIVK KNOWN. Sold tQtliicmm 
tor ni'ii'iianli-s nnil niiintiiiini, Jitirt lii IjdleImh (nr 

tsUltlrUVri. 'nip UilAl illlHlUlty flOM tl4-lW*"Ml JdU,. 

IM), Bud Jan., IHU, 111 nil iiiu'ta or UiB wurlo 
MDOuiitod to (ivc^r'ts uii.MON niim.Ks, Uo auro &u(l 
nt tba ffcnwinr Lul'n|[v'« naiwl«> only Tiy KLiWtl 
CUINT Co. 



KIMBALL'S SATIN STRAIGHT 
CUT CIGARETTES. 

People o( ^efi^<^(l last« wlm 
desire exec pi ion ally liiie cigar- 
etlcii bUnuld u-« 01117 °"' 
STRAIGHT CUT. |.ul up 
in KAtiti pukeU »n<l li»xrs of 
to*. WIS- sm, and looi. 
14 PIRBT PRIZE MEDALS. 

WM. S. KIMBALL & OO. 



GreatAmeriwk 



ICOOD NEWS 
79 LADIES . 

i.F. Hi- ir Irir] 



f<--< il. \..> 1 j.jiir III 
ii[i I r-lvr^ fi.r mir r 



l.< Kct 

lifted 

ivaa nrii: I oflrn. >iui •Mura 

■ bi'Aiiiifiii (iiiidBaai) or Mom 

llo»c I. Il I □ a Ti-» SeuinHcr S«i. 

0"l'i i>«'ipi >jiiii» Rcmv Toll*! Sp<, WBich,B»»« uiKip, 

ttt WnlAfpr'n l>k(l<iaan'. Fur full part h-DlanidOreM 

TIIK <iRlt:tT AMBRICAM TEA CO.. 

i>. M. iiui 2«. 81 uitTn VrBcr m., sbw Vurk. 



W.H.W&lHSUTJcCO 

K. «.l. Bl!:Cli. 

ICt6 Chwtniit Slwl. Phila. 

Microscopes and oil 
Acccfiftoiics and Ap- 
Dftratits, Photograph- 
ic and Photo-Micro- 
vTApfaic Apparatus nnd 
Outfit*. 

Spectac le s, Eye 
GlaiKS, Opera ntid 
Marine Glasses, etc 

llluttrntcd I'licc List 
naded /rrf to any sd. 
dress. Mention Scienck 
to eam^onding with a\. 






The Travelers Insurance Company 

«f KMtfonl, Coim., W|«u>ed 1864, wMin both £{/"# 
pplUin vbA AetiJfMi P^litUt. Only liijp iceldwii 
canpinr « Amenea. Only Is ■ y««r •<> pn>fe««ional 
ud biudncM laaa fix rai:h %Xfx^ InMirancc. wilh $] 
■Tckly uul«inaity. Ru paid policyholden ii«Mly 
%\\f»»^)aa. All policie* luin - for tcit able. Ail cUtmi 

paid, vilhout dMcouot, «ad ImmedwiclT on rccupt of 
■«tuf*ctory proof. 



SPRING AND SUMMER 

DRESS GOODS. 
JAMES MCCREERY& CO. 

arc now itflTurliii; tlic fiillnwiri|>; 
HiieH ot DreoM C>ood» : 

Cliork and Stripi'd Cli«viots 44- 
liirh, 75c.; 54-inch. S5c. himI 
$I.OO; Hortlilfli.OOaiHl #1.25. 

Tlic above lire remarkable value. 

ORDERS t from an^ part of the country 
BY ;■ will receive careful and prompt 
MAIL ' 



. .roni Bny pAri «i 1 

BY ;■ will receive careful and prompt 
I attention. Mention this paper. 



JAMES McCHEERY & CO. 

BROADWAY AND ELEVENTH ST.. 

-Mi^W YOISK. 



A TEMPORARY BINDER 

for Scirme is now ceady, and will be mailed 
pnHipaid on receipt of price. 



Cloth - - 

Hall Moioccn • 



50 CCDK. 

7S cm Ik. 



Thi) binder it ([rong. durable and 
elci^nt. Il** tpU lidc-tille. and afLo*a 
the apcaing of ihc pftoe* prrfcclly 
flat Any number can M taken out 
ni Tcplaced witboHl dmuibiriK tho 

uihen.. anil ihe p«pen are oat Hiuti- 
latcil fni •ub.etiucnt pcnnaneatliind- 
• na. Kilcd in dii* biniJer, AViVn** i« 
ujvayi conranicnt (ur n(«mc«. 

N. D. C. HODGES. 
47 Lar«j-eite J'lacc. New York. 



HARVARD UNIVERSITY. 



Coui«f^ of in.ini X.\i-\ w]3[ (w zivci} in the follc.wrini; 
»ubjecl> durii): ihciummei vacation of i»tS : — 

Botany. Chcmliiiy, French. Genn:in, neology, History. 
I'hytici, t1;y»<i1 1 raininK, TopcifP*phy> 

Fur inlomiauan at>[ity va the Stcntary of Uan'arij 
University. CanbridKo. Uaia. 



MaiiiiN Relepeuec Indexes. 

tteferences ^'-• and tiantcripltrr ira»tlali<ili» nf ihc lil> 
cralure yf 'k»' •■1*111':' (iimithnj by B: PICKUAN 
MANN. WAM<i-.<.ios. I) C 

Corr«ip"ii''':nci fee, }o cecn. F.aplanalory cifcuUn 
fm. 



Wants, 

AS- EDVCATEO A.VD CAPABLE PF.KSOy 

wanted in evtry Iowa and cily to cantaB for tub- 

•rnpiioni Id Scitmtf ; llbenJ comp«nnat)an. Addfcaa, 

nanimg r«(vr«nc«s, PuflLttHBa or Sctanca. 4T La/iyellc 

l'lai», .Npw York city. 



QUSTAV E. STECHERT, 

828 Broadway, Now Torlr. 

Importer of &untific Books aiui PtritditaU. 

Brfincliti« : Leipxif^, HoepJtM Str. 14 ; Lon- 
don. 56 KifiK William Htr.. Stranfl. 



TILESTON 4 HOLLINGSWORTH, 

64 Federal Street, Boston. 

Manufaccurcr.of Fine Book Papers for lei. 
tcf p^c^•• and cut printint;. Die .1 tenlion of 
iHililJshL-i's and ptinicrs i<> Lulled lo mir Ivory 
rinish |Ti(i elofRl paper. A l>ooi) lo Mudinut 
men, ri'Rectitt^; no dsuling |>lare injnrious la the 
eye*. Approved and used be the l>«si educa- 
tional puUishcrs in ihc country. 



^'^Caligraph Writing Machine 

Price, $ 35.00 

It Stands at tliB Head! 



Durable 
and Itapld 

^___^ WRITING MACHINE 

Fa-mOy. 

Kurjirlntrvl ltiatti-T,0lr,,ml>1l-(^M 

THE AMERICAN WRITING MACHINE CO., 

Haw V«rk BrHiich, 3X7 Broadway. HAttTFOBV* COrflti 



tiO.000 4n fUiily 

line. 
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SiNCLB Cones. Ten CariTt, 
$3.50 PEX Year, in Advaxcr, 



KBMnd Ai Haw 7«ck Pn»<Mm u flMond-OluB HMl-Mowr. 



Editorial ...... 

The nibtory GoverninenC Printing.— The Scientific Work in 
the Agticultural Dqjarlmenl. — Annual Report of ihe New 
York SiRtc Kefotmaiuiy. — Anlliropcmctncnl M<:llii>d of 
Identifying Criminals. — EKhiliilion of School-Work in Phil- 
adclphigi. 

Address of the President of the National 
Geographic Society .... 



147 



148 



Water-Spouts off the Atlantic Coast of the 
United States . .150 

Scientific News in Washington. 

Tlie FUiw iif Solitis ..... 151 

On ProtahiliiiM ..,,,. igj 
Pynnmite Cum ...... 153 



Electrical Science. 

Klectrical T<.-siing-l.nliiiTalorie!t in Paris and Vienna . 
Dnjanlin's Method of forming Seco ml* ry- Battery Plates 
Diwii^sioii of Aliernniing-Ciirfcnt TraiiJonners 

Book-Reviews. 

T ran »u(.t toils of ihc As.«ociation of American Physicians 
Sewage Treatment, Pui'tficAtion and Ulilitstion 
Letlentol David Ktcirdo tu Tliumu Kobeit Malthn) 
LeciuTe& on Electricity . . . • 

'Notes and News .... 
Letters to the Editor. 

The Snt.w-Snak*^ and the r-Sound . iV, M. Beauciamf 

Needed— An Improved Heans of attaching Microscopical Ob- 
jectives . . . G- ff- Stette 
U ibc Rainfall inccensirnj on the Plains ? , F. /f. Sittiv 
Bacteriology in oot Medical SchooU f/. tV. C«hh 
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The Science Company, Publishers, 4^ Lafayette Place, New York. 

London agrnt : G. £. Stethert, 26 King William St., Strand. 



NEW SCIENTIFIC BOOKS 

PUBLISHED AND IMPORTED BV 

MACMILLAN & CO. 



FORMS OF ANIMAL LIFE, a Manna) of Comparative .A.niit> 
omy. with Hcscriptions of Sclccied Types. By the tate Gcoiye 
RollcKlttn, D.\f.. F.R.S. Secunil editiiin. rcvMd an<l enlarged by 
W. tlatchcil Jackson, M.A.. F.L.S.. Noiural Science I-ectiirer. St. 
John's College. Oxford. Royal 8vd. Oxford, Clarendon Press, I9, 

Cc)MpLHT!0*t OF pROFFSSoa Pbestwich's fiEoi.nnv. 
GEOLOGY : Chemical, I'Liyvical, nnd SlmliKrapliical. Dy Joseph 
Prcstwich. M.A.. F.R.S. , F.GS.. Professor of Geology in the Uni. 
versily of Oxford- In iwo Vols. Vol. a. Simtigrapliical and Phys- 
tcnl. With Maps and Illustrations. Roya] 8vo. Oxford, Clarendon 
Press. $9. 

[Thi« wnrk !» a nncnl Ircaluc VD C<*lloKr sdmpCnl botli for ckncnlary and xl* 
vSDced tl<«4"''i>. vuLi. tr«au of ^ucsliuns [n ciMiakal and physical GcoloKT- ai'd 
specUl Biicnti&u It paid tasuchMitijectt.amonKOlhrts, as h);<lr»i]C«olocy-.<'^C K^'."t* 
Mil bauiap of the crcciil (le*ir»«i «|iluriTioaii, viiIcAtiicKnion, jiitnta, aiiiwrarvaiD*, 

aeaseof DMUBtAtnranitn. utd meiamotphUat. Vol. II. ttnu «( smtigMphy and 
wlaiiiiiiiilimj.iiiil iBucMcs oponTariout thcorciicsl uuciiiont. Th« amhor advccaiei 
Vliltm*m-mmtfcrmilariin»-ncm»oi KcaloKy.! 

Practical Piivsics roR Schools. 
PRACTICAL PHYSICS FOR SCHOOLS AND THE JUN- 
IOR STUDENTS OF COLLEGES. By Uatf >ur Sicwart. 
M.A.. LL.D.. F.K.S., and W. W. Haldsne Gee. B.Sc. Vol. I. 
Eleclncity and Magiietiani. i6uio. 60 cents. 
The book hM ncal merit. . . . Ai m whole, can be sl:tonj|ty rcootnnxinded to 



■Hiauraslad in iKe a^lvancoiKnl of cltiawtary iiuiruciioii io phy 



vt rcooi 
•Jo. — 



Sciintt. 



IIUXLEY .*ND MARTINS BlULOGY. SiLW ElUTIOK. 

COURSE OF ELEMENTARY INSTRUCTION IN 
PRACTICAL BIOLOGY. By T. H. Huxley. LL D.. F.R.S.. 
assisted l.y H N. Ma.iin. .\I,A.. M.D,. D.Sc. F.R.S. Revised Edi; 
tion. Extended .ind F.diied hyG B. HowcsandD. M.ScoU.M.A., 
Ph.D. Wilh a Preface by Professor HwxJey, F.R.S. l2uio. |2.6o. 



lACIlLUX A CO.. 112 FOURTH AVENUE, KBW TORE. 



MAP-MAKING. 



^f^ 



^^^ hlishers or others de- 
siring \o have maps made, 
either from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or, Dr. Franz Boas. 

N. D. C. HODGES, 

Publisher of Science, 
47 Lafayette Place, 

New York. 
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Revolutionary Shorthand Book. 

"EXACT PHONOGRAPHY;^ 

A Syswm irith CONNECTIBLE STROKE VOWEL 
SIGNS," by lito. R Hiihr-p. StenofrapkeT of N.V. 
Stock Eishancc, mcnitwr (;ind in ittj Prv^i'lcni) N V. 
Stau Sicnoffrn' A»'>, Ac. Cfloiuiotc TcKi-Book.— 
•ibpMdioSELtMNSTRUCTlON, — oJ « REVOLU- 
TIONAKV SVijrBM, thai <li.cai>U ths mdcfimic i.iov- 
«t) port n[ ths common tAotMStnity, »nd »«cu>«, Uy a 
rxikcal ioMTniion, BXACTtfG^ wilh BREVITY 
Spedollr ttdaptvi] 10 Lojpil and olh«i TecttoJcal work . A 
pnonofnphic nottMir wriie» of ii ; — " On techaicxi mat- 
ter, foa «re >b«ail nl anj- (nno of Citin.iii'* plii^nos- 
niph]r<" The juibor daiiu equal aupcrioniy <in ^<<Mr- 
mm, nBBstylUiU words, SHARPLY «Jid SURKLV 
DISTIN'ilulsHLNG j.nd WITHOUT SACKIPICF. 
. <il BREVI TV. w1iTT« the old phanoaraphy laakiu no (li»- 
«i»cliMi. A MODERN WORK, ADAPIED to MOD- 
EKN REyUlRKMENTS, Ki.p pp. Ijiin 1 jw Mi«. 
iiti. ill tli-jrihiind. illustrate iti aiJApiiilion t(i*uio>)»l>n- 
guij;». 01 7firt pp., m an enersTcd, — illu.irAiing aX\ 
principle* with unptticcdciilcd folnru. 

L 0. EASTON, WMliiogton. n.C, official Slenographer 

in Star Koutc and l^ui(«au lrial», hv> "f tlic work : "Am 

[■KbItdlkttI by lliDirilcnt ihct«ia>> (utly *ei out, «tu- 

'dcni* ma^ Inrn to wiitc thofihand with Krealcr caruinly 

and pmiumi ill III hy uiy of (he older lyiiemi." 

ISAAC S.DEf*EKT, Chicago, Speed Contcunt at N.Y, 

Slate Sic'ioitr'n' Kn'u m^mtvuti, iH}. wiyi - ** Vou have 
ccrtaialy captured the pruc anhfUlHty." 

THEO. C. ROSE, official Supreme Couii Stmof'r, Ul- 
Riira, N.V.,uri; ■■ I ihliik it p.» awnt iiiJpc<j*«meBl in 
the trl phnniiKniiliir. and will be lafsetf adopted by 

the Iiiii|{ht4 ol ilio lively quill," 

W. H. SLOCUM,officiil ;»upi«DiiiCoortSioioe'r, BuSalcs 
•ayi: " Mint L-onxralulat* you on your laccew In pro- 
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(ca^i'bil.ity ni txitit phofii^apny." 

E. E. NORTON, Toronto, offlaal Sieaog'r Ic Hi<h Court 
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The annual mguiRV into ihc management of the Govcmmeni 
Printing-Office by a committee of the National House of Represen- 
tatives is now in progress. It matters little wliat conclusions this 
committee may reach, if. like its predecessors, it does not devise 
some method of hastening nol only the printing of Congress, but 
also that of the departmenU. Nowhere is this delay more keenly 
felt than in the scientific bureaus. Much of the materia] gathered 
in these with great lahor and expense loses value with delay in pub- 
lication. Take the work of ihc United States Geological Survey, 
for instance. Alllioiigh Ihc manimcnpi for the eighth annual re- 
port has been coinj>leted. the seventh has not yet been primed. 
The eighth report contains, .-imong other ihings. an able dis- 
cussion of the Trenton limestone as a source of petroleum and 
natural gas. by Professor Orton. State geologist of Ohio. This is 
a subject upon which information is most eagerly sought in many 
pans of the country-, and it should be pubUshed immediately. Bui 
there is no probability that it will .Tppear for a year or more, and in 
the mean time no one can idl what new discoveries or de%'clop- 
ments may be made. A large number of bulletins issued by the 
Geological Survey arc also in the hands of the printer, with no im- 
mediate prospect of their bcingfinished. The cost of printing these 
reports is very small in comparison with that of their preparation, 
and some means ought to be devised (or their speedy appearance 
after the * copy ' goes to the printer. 



There are several branches of scientific work pursued in 

Washington, at the expense of the government, which are still in 
need of proper, systematic, scientific direction. This is nol true of 
the Coast Survey. Naval Observatory, the Geological Survey, the 
Fish Commission, or the Smithsonian Institution and the National 
Museum. In each of ihe»e there is a general purpose which is in- 
telligently pursued. But in some other departments, notably in the 
Agricultural Department, while there is much valuable original in- 
vest^ation going on, there is also much that is desultory and mis- 
directed. This is not so much attributable to the workers them- 
selves as to the lack of intelligent scirntific direction. This trouble 
is aggra\'ated, also, by the fact that in this and some other depart- 
ments the annual appropriations are made for specific purposes : 
and it becomes necessary every year for the scientific worker to 
convince a ^e^v committee of the utility of his labors in ortler to 
secure the money to keep him employed until the next appropriation 
bill is passed, This Leads not only to jealousies, but acts as a con- 
tinuous temptation to do showy work rather than that of permanent 
value, and to the eiaggeration of the importance of some branches 
of inquiry and the neglect of others of greater moment. It has 
also resulted in the pursu.ince of some investigations far beyond 
tlic hmic of economical or useful inquiry, and the publication of 
very expensive books, which are of no value whatever to the farm- 
ers of the country, and of very little to science. What is needed is 
that the heads of all such departments shall be selected both for 
their scientific attainments and for their executive ability, and that 
they shall not be considered as political olTicers. to be changed with 
each new administration. They should be men capable of passing 
an intell^ent judgment upon the scientitic work performed by their 
subordinates, and of giving to it proper direction, As it is. the 
heads of the several scientific bureaus of the Agricultural Depart- 
ment seem all to be working independently, some wisely and to 
useful purpose, and some otherwise. 



Thi annual report of the New York State Reformatory 
desen-es a word of notice, and that word must always be one of 
hearty commendation. This institution, that embodies so many of 
the wisest and advanced views upon the true end in view in the 
treatment of the prisoner, and the ways that science teaches leads 
to such ends, is rapidly coming to be regarded as the pattern for 
reformatory institutions everywhere. The report for the vear 1887 
giTcs evidence (hat the work is going on. ever developing further 
improvements, and increasing the efficiency of those that have been 
adopted. The statistical tables shomng the career o( all those who 
have • graduated * from Ihc institution tell their own tale : in brief, 
they tell us that the public have a guaranty of protection from 
90^. and of reformation from 83.3 ■i, of all released, — certainly 
astounding figures. The portion of llic reformatory process that 
strikes the average observer as most remarkable is the literary in- 
struction. That classes in English lilcralurc, in ethics, in psychol- 
ogy, should be attended with a deep interest by these men, seems 
surprising indeed ; and, when one teams the high characler of this 
instruction, the surprise is doubled. Yet the facts are unmistak- 
able: and the statement of the literature instructor, that the 
beauties of literary production can readily arouse a sympathetic 
chord in the minds of those whom we regard a& outc-uts of society, 
strongly suggests the remark, that, were the educational institu- 
tions outside the reformatory conducted upon equally scientific 
principles, there would be less need of reformatories. The managers 
subscribe to this statement : " The success which lias attended the 
methods practised in ihc reformatory for the reclamation of first o(- 
feixdcrs issufHciently assured and recognized .imnng penologists and 
humanitarians generally, to warr.ijit its more extended adoption in 
place of ordinary prison administration, which for so long a period 
has been in operation in the State of New York. Without attempt- 
ing to disparage that system, the attention of the Legislature is 
respectfully called to the reports of the general superintendent, the 
sdiool secretary, and the physician of the reformatory, for more de- 
tailed information in support of this recommendation." 



The AntHROPOMETRICAL method of identifying criminals, 
origin.iting from Paris, has been adopted in the prison at Joliet. 111. 
In addition to the photograph of the prisoner, accurate measure- 
ments of his height, the length and width of his head, the length of 
the left middle and little finger, of the foot, the fore-arm. the ear, 
the stretch of the arm*., deicriplliin of sears, color of the eyes, and 
so un, arc recorded; and it is thus possible to identify prisoners 
assuinmg false names with far greater ease than was before pos- 
sible. It is asserted, that, in the two years that the system has 
been in operation in Paris, 826 habitual criminals arrested under 
assumed names have been identified. Besides the practical utility 
of the system, it amasses very valuable statistical data contributing 
towards the rutural history of the criminal classes. 



Superintendent MacAlister of Philadelphia has arranged 
for a representative exhibit of the school-work of that cily from May 9 
to May 13 next. The exhibit will be placed in Horticultural Hall. 
and will undoubtedly attract a lai^e number of visitors from other 
cities, Under Mr. MacAlister, Philadelphia's schools have become 
the most progressive in the country, and many other superintendents 
and principals will be glad to get the benefit of their methods and 
results. The exhibit will include all kinds of school-work that cin 
be represcnied graphically or objectively ; vii.. manual-training, 
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industrial-art work, sewing, kindergarten work, drawing, map- 
drawing, penmanship, clay-modelling, and manual work of every 
kind produced in the schools. The pupils' work will form the most 
important part of the exhibit, and will be a full and fair exhibit of 
the regular work done in the schools since September last. An 
interesting feature will be the historical exhibit. This will consist of 
two schoolrooms so fitted up as to represent and contrast the 
arrangement and conveniences for public-school education furnished 
by Philadelphia to-day and half a century ago. This exhibit will 
unquestionably prove a strong stimulus to progress and improve- 
ment to the teachers and pupils of the Philadelphia schools, as well 
as an attractive object of interest to those in other cities. 



ADDRESS OF HON. GARDINER G. HUBBARD, PRESI- 
DENT OF THE NATIONAL GEOGRAPHIC SOCIETY, 
AT ITS FIRST MEETING, MARCH, 1888. 

I AM not a scientific man, nor can I lay claim to any special 
knowledge that would entitle me to be called a 'geographer.' I 
owe the honor of my election as president of the National Geo- 
graphic Society simply to the fact that I am one of those who 
desire to further the prosecution of geographic research, I possess 
only the same general interest in the subject of geography that 
should be felt by every educated man. 

By my election you notify the public that the membership of our 
society will not be confined to professional geographers, but will 
include that large number who, like myself, desire to promote 
special researches by others, and to diffuse the knowledge so gained 
among men, so that we may all know more of the world upon 
which we live. 

By the establishment of this society, we hope to bring together 
(i) the scattered workers of our country, and {2) the persons who 
desire to promote their researches. In union there is strength, and 
through the medium of a national organization we may hope to 
promote geographic research in a manner that could not be accom- 
plished by scattered individuals or by local societies ; we may also 
hope (through the same agency) to diffuse the results of geographic 
research over a wider area than would otherwise be possible. 

The position to which I have been called has compelled me to 
become a student. Since my election I have been trying to learn 
the meaning of the word 'geography,' and something of the his- 
tory of the science to which it relates. The Greek origin of the 
word ii j^, ' the earth ; ' and yp^^, ' I write ") betrays the source 
from which we derived the science, and shows that it relates to a 
description of the earth. But the ' earth ' knowti to the Greeks was 
a very different thing from the earth with which we are acquainted. 

To the ancient Greek it meant land; not all land, but only a 
limited territory, in the centre of which he lived. His earth com- 
prised simply the Persian Empire, Italy, Egypt, and the borders of 
the Black and Mediterranean Seas, besides his own country. Be- 
yond these limits the land extended indefinitely to an unknown 
distance, till It reached the borders of the great ocean which com- 
pletely surrounded it. 

To the members of this society the word ' earth ' suggests a very 
different idea. The term arouses in our minds the conception of 
an enormous globe suspended in empty space, one side in shadow, 
and the other bathed in the rays of the sun. The outer surface of 
this globe consists of a uniform, unbroken ocean of air, enclosing 
another, more solid surface (composed partly of land, and partly of 
water), which fairly teems with countless forms of animal and 
vegetable life. This is the earth of which geography gives us a 
description. 

To the ancients the earth was a flat plain, solid and immovable, 
and surrounded by water, out of which the sun rose in the east, 
and into which it set in the west. To them ' geography ' meant 
simply a description of the lands with which they were acquainted. 

Herodotus, who lived about the year 450 B.C., transmitted to 
posterity an account of the world as it was knovm in his day. We 
look upon him as the father of geography as well as of history. 
He visited the known regions of the earth, and described accurately 
what he saw, thus laying the foundations of comparative geng- 
raphy. 



About 300 years B.C., Alexander the Great penetrated into 
hitherto unknown regions, conquered India and Russia, and 
founded the Macedonian Empire, He sent a naval expedition to 
explore the coasts of India, accompanied by philosophers or learned 
men, who described the new countries discovered and the character 
of their inhabitants. This voyage may be considered as originat- 
ing the science of political geography, or ihtge^raphy 0/ man. 

About the year 200 B.C., Eratosthenes of Cyrene, the keeper of 
the Royal Library at Alexandria, became convinced, from experi- 
ments, that the idea of the rotundity of the earth, which had been 
advanced by some of his predecessors, was correct, and attempted 
to determine upon correct principle the magnitude of the world. 
The town of Cyrene, on the river Nile, was situated exactly under 
the tropic, for he knew that on the day of the summer solstice the 
sun's rays illuminated at noon the bottom of a deep well in that city. 
At Alexandria, however, on the day of the summer solstice, Eratos- 
thenes observed that the vertical finger of a sun-dial cast a shadow 
at noon, showing that the sun was not there exactly overhead. 
From the length of the shadow he ascertained the sun's distance 
from the zenith to be 7**I2', or one-fiftieth part of thecircumference 
of the heavens; from which he calculated, that, if the world was 
round, the distance between Alexandria and Cyrene should be one- 
fiftieth part of the circumference of the world. The distance be- 
tween these cities was 5,000 stadia, from which he calculated that 
the circumference of the worid was fifty times this amount, or 250,- 
000 stadia. Unfortunately we are ignorant of the exact length of 
a stadium, so we have no means of testing the accuracy of his 
deduction. He was the founder of mathematical geography. 

It became possible through the labors of Eratosthenes to de- 
termine the location of places on the surface of the earth by means 
of lines corresponding to our lines of latitude and longitude. 
Claudius Ptolemy, in the second century of the Christian era, 
made a catalogue of the positions of plans as determined by Eratos- 
thenes and his successors, and, with this as his basis, he made a 
series of twenty-six maps, thus exhibiting at a glance, in geographi- 
cal form, the results of the labors of all who preceded him. To 
him we owe the art of map-making, — the origination of geo' 
graphic art. 

We thus see that when Rome began to rule the world, the 
Greeks had made great progress in geography. They already 
possessed comparative, political, and mathematical geography, and 
geographic art, or the art of making maps. Then came a pause in 
the progress of geography. 

The Romans were so constantly occupied with the practical 
affairs of life, that they paid little attention to any other kind of 
geography than that which facilitated the administration of their 
empire. They were great road-builders, and laid out highways 
from Rome to the farthest limits of their possessions. Maps of 
their military roads were made, but little else. These exhibited 
with accuracy the less and greater stations on the route from Rome 
to India, and from Rome to the farther end of Britain. 

Then came the decline and fall of Rome, and with it the com- 
plete collapse of geographical knowledge. In the dark ages, geog- 
raphy practically ceased to exist. In the typical map of the mid- 
dle ages, Jerusalem lay in the centre, with Paradise on the east, 
and Europe on the west. It was not until the close of the dark 
ages that the spirit of discovery was re-awakened. Then the ad- 
venturous Northmen from Norway and Sweden crossed the ocean 
to Iceland. 

From Iceland they proceeded to Greenland, and even visited the 
mainland of North America about the year 1000 A.D.. coasting as 
far north as New England ; but these voyages led to no practi- 
cal results, and were forgotten, or looked upon as myths, until 
within a few years. For hundreds of years geography made but 
little advance, and the discoveries of five centuries were less than 
those now made in five years. In the fourteenth or fifteenth cen- 
tury the mariner's compass was introduced into Europe from China, 
and it then became possible to venture upon the ocean far out of 
sight of land. Columbus, instead of coasting from shore to shore 
like the ancient Northmen, boldly set sail across the Atlantic. To 
many of his contemporaries it must have seemed madness to seek 
the east by 'thus sailing towards the west, and we need hardly 
wonder at the opposition experienced from his crew. The rotun- 
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■dity of the earth had become to him an objective reality, and in 
sublime [ailK hi; j>ursunl his westward way. Expecting to 5n(l 
the East Indies, he found AmeiHca instead. Five centuries had 
ekpsed since tlie Nonhnien li^id made their fruitless voyages lo 
these shores, and their labors had proved to be barren of results. 
The discovery of Columl)us. however, immcdialcly bore fruil. It 
was his genius ami his perseverance alnnf th.nl gave the New 
World to the people of Europe and be is ihcrcfarc rightfully enti- 
tled to be callcti the iliscovcrer of America. His discovery was 
fraught with enormous consequences, and ic inaugurated a new era 
for geographic research. Tbc spirit of discovery was citjickcncd, 
and geographic knowledge advanced with a great leap. America 
was cxptorccl, Africa was circumnavigated. Magellan demon- 
strated ihc rotundity of tbc world by sailing <luc west until he 
reached his starting-point. Every where, all over the civilised world, 
the spirit of adventure was aroused. Navigators from England, 
Holland. France, and Spain r.apidly exteiified the boundaries of 
geographical knowledge, while explorers penetrated into the inte- 
rior of the new Lintls discovered. The mighty impetus given by 
Columbus set the whole world in ntolion. and it has gone on 
moving ever since with accelerated velocity. 

The great jirogress that has been made can hardly lie realized 
without compearing the famous Borgia map, constructed about one 
hundred ycirs tieforc the discovery of America, with the modern 
maps of the saine countries ; or Hubbard's map of New England. 
made two hundred years ago, with the corrcsjionding map of lo- 
■day. The improvements in map-making originated with Mercalor, 
who, in 1556. constructed his cylindrical projection of the sphere. 
But it was only during the last one hiinrJrrd years that great prog- 
ress was made. Much yet remains to be done before geographic 
an can fully accomplish its mission. 

The present century forms a new era in the progress of geog- 
raphy. — the era of organised researcb. In t830 the Royal Geo- 
graphical Society of KngKind was founded, biii it alrrady forms a 
landmark in the history of discovery. The Paris Society preceded 
it in point of time, and the other countries of Europe soon followed 
the example. Through these organiialions, students and explorers 
have been encouraged and assisted, and information systematically 
■collected and arranged. The widediffusion of geographical knowl- 
edge through (he medium of these societies, anil the publicity of the 
discussions and criticism that followed, operated tr> direct the cur- 
rent of exploration into the most useful channels. Before organized 
effort, darkness gave way at every stc[». Each oI>servcr added fresh 
knowledge to Ihc existing store, without unnecessary duplication of 
rescarcb. The reports of discoveries were discussed and criticised 
by the societies, and the contributions of all were co-ordinated into 
one great whole. 

America refuses to be teft in the rear. The American Geo- 
graphical Society, so long and wisely presided over by Chief-Justice 
DaJy, has kept pace with the foreign societies. Explorers from 
America are in ever>' Ijnd and on every se^i. Already she has 
contributed her quota of martyrs In the frozen Nonh. and has led 
the way into the torrid regions of Africa. The people of Europe, 
through Columbus, opened u]) a new world for us; anil we, through 
Stanley, have discovered a new world in the old. for them. 

Much has l>een done on land, little on the other t hree-qu,irters of 
the eanh's surface. But here America has laid the foundations of 
a new science, — the geography of the sea. 

Our explorers have mapped out the surface of the ocean, and ilis- 
tovercd the great movements of the waters. They have traced the 
southward How of the Arctic waters to temper ilie climate of the 
torrid tone. They have followed the northward set of the heated 
waters of the equator, and have shown how they form those won- 
derful rivers of warm water that Mow. without walls, through the 
<older waters of the sea. tilt they strike the western shores of Eu- 
rope and Americi. and how they render habitable the almost arc- 
tic countries of Great Britain and Alaska. They have even followed 
these w.irm currents farther, and shown how they penetrate 
the Arctic Ocean to lessen Ihc rigors of the Arctic cold. Bravely 
but vainly have they sought for that i^nfs fatuus of explorers — 
the open polar sea — produced by llie action of the wanii waters 
Irom the south. 

American explorers have sounded the depths of the ocean, and 



discovered mountains and valleys beneath the waves. They have 
found the great plale.ius on which the cables rest that bring us into 
instantaneous cammunicatiun with Ihc rest of the world. Thry have 
shown the probable existence of a vast submarine range of moun- 
tains, extending nearly the whole length of the Pacirtc Ocean, — 
mounuuns so high that their summits rise above the surface, to 
form islands .ind archipelagoes in the Facilic. And all this vast 
region of the earth, which, a few years .igo. w-is considered unin- 
habitable on account of the great pressure, they have discovered to 
be teeming with life. From the depths of the ocean they have 
brought living things, whose lives were spent under conditions of 
sucli pressure that the elastic force of their own bodies burst them 
open before ihey coidil be brought to line surface ; living creatures 
whose self-luminous spots supplied them with the light denied them 
in the deep abyss from which they s|irang, — abysses so deep that 
the powerful ra)-s of the sun could only feebly penetrate to Illumi- 
nate or warm. 

The exploring vessels rjf our P'ish Commission have discovere<l in 
the deep sea, in one single season, more forms of life than were 
found by the 'Challenger' Expedition in a three-years" cruise. 
Through their agency we have studied the geographical distribu- 
tion of marine life; and in our marine laboratories, explorers hxve 
studied the life-history nf the most useful forms. 

The knoM*lcdgc gained has enabled us to breed and multiply at 
will; 10 protect the young fisb during the period nf their infancy 
(when alone they are liable to wholesale tlcstruclion); finally to re- 
lease them in the ocean, in those waters that are most suitable to 
their growth. The fecundiiy of fish Is so great, and the protection 
afforded them during the critical period of their life so ample, that 
it may now h^ possible to feetl the world from the ocean, find set 
the laws of Malthus at defiance. Our geographers of the sea 
have shown titat an acre of water may be m.ide to produce more 
footl for the support of man than ten acres of arable land. They 
have thrown open to cultivation a territory nf the earth constituting 
three-quarters of ihc entire surface of the globe. 

And what shall we say of our conquests in that other vast terri-, 
lory of the earth, greater in extent than all the oceans and the lant 
put together, — the atmosphere that surrounds tbc world. 

Here, again. America has led the way, and laid the foundations 
of a geography of the air. But a little while ago, and we might 
have truly said with the ancients, "The wind bloweth where it list* 
eth, and we know neither from whence it comes, nor whither it 
goes:" while now our explorers ir.ick the wind from point to point, 
and telegraph warnings in advance of the storm. 

In this department — the geography of the air — wc have far out- 
stripped the nations of the world. We have passed the mob-p 
of research, whci\ the obsen'ations of multitudes of individus 
amounted to little, from Lick of concenlralrd action. Organization 
has been effected. A central bureau has been established in Wash- 
ington, and an army of trained ob.servers have been dis|)ersed overi 
the surface of the globe, who all observe the condition of the at-^ 
mospherc according to a preconcerted plan. 

The vessels of our n.a\7. and mercantile marine of our own and 
other countries, have been impressed into the service : thus our 
geographers of the air are stationed in ever)- land, and traverse the 
waters of every sea. Every day. at the Mme moment of absolute 
time, they observe and note the condition of the atmosphere at the 
part of the earth where they happen to be, and the latitude oikI 
longitude of their position. The collocation of these obscn'alions 
gives us a series of what may be termed ' inst.intaneous photo- 
graphs ' of the condition of the whole aimuspheie. The co-ordina- 
tion of the observations, and their geographical reprcscnution upon a 
map. are undertaken by a staff of trained experts in the central 
bureau in Washington, and through this organbation we ofitain a 
we-ither-map of the world for every day of the year. We can now 
study at leisure the past movements of the atmosphere, and from 
these obscr^'ations wc shall surely discover the grand laws that con- 
trol aerial phenomena. We shall then not only know, as we do at 
present, whence comes the A^nd and whither it goes, but be .ible to 
predict its movements for the benclit of humanity. 

Already wc have attained a useful though limited power of pre- 
diction. 

Our central bureau daily collects observations by telegraph from 
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all parts of this continent, and our experts are thus enabled to fore- 
cast the probabilities by a few hours. Day by day the results are 
communicated to the public by telegraph in time to avert disaster 
to the mariners on our eastern coast, and facilitate agricultural op- 
erations in the Eastern and Middle States. 

Although many of the predictions are still falsified by events, the 
percentage of fulfilments has become so large as to show that con- 
tinued research will in the future give us fresh forms of prediction, 
and increase the usefulness of this branch of science to mankind. 

In all departments of geographical knowledge, Americans are at 
work. They have pushed themselves into the front rank, and they 
demand the best efforts of their countrymen to encourage and sup- 
port. 

When we embark on the great ocean of discovery, the horizon of 
the unknown advances with us, and surrounds us wherever we go. 
The more we know, the greater we find is our ignorance. Because 
we know so little, we have formed this society for the increase 
and c^iFfusion of geographical knowledge. Because our subject is 
so large, we have organized the society into four broad sections, 
relating to the geography of the land (H. G. Ogden, vice-president), 
the sea (J. R. Bartiett, vice-president), the air (A. W. Greely, vice- 
president), the geographical distribution of life (C. H. Merriam, 
vice-president); to which we have added a fifth, relating to the ab- 
stract science of geographic art, including the art of map-making, 
etc. (A. H. Thompson, vice-president). Our recording and corre- 
sponding secretaries are Henry Gannett and George Kennan, 

We have been fortunate indeed to secure as vice-presidents and 
secretaries men learned in each department, and who have been 
personally identified with the work of research. 



WATER-SPOUTS OFF THE ATLANTIC COAST OF THE 
UNITED STATES. 

The Hydrographic Office has published a very interesting sup- 
plement to the Pilot Chart of the North Atlantic Ocean, showing 
the positions of water-spouts sighted by masters of vessels during 
January and February in the western portion of the North Atlantic. 
The map, which is reproduced here, is accompanied by remarks of 
Everett Hayden, of which we give the following abstract : — 

" Although the reports now at hand for these two months were 
received from incoming vessels only, yet they are very characteristic, 
and indicate fairly well the regions where these phenomena are of 
most frequent occurrence. 

" Before quoting the reports themselves, it may be well briefly to 
refer to what is known regarding the character and formation of 
water-spouts, which are simply special cases of whirlwinds and tor- 
nadoes, as these are special cases of cyclones, but on a much 
smaller scale. 

" When a whirlwind is formed over the ocean, water is often 
drawn up the centre of the whirl some distance, owing to the suc- 
tion created, and at the same time the moisture in the air is con- 
densed as it rises, so that the name ' water-spout ' is very applica- 
ble. Indeed, sometimes a spout will burst over a vessel, and flood 
her decks with water, as a cloud-burst does a mountain-side. 
When a spout is forming, its upper portion is often visible first, 
seeming to grow downwards from the clouds. By observing care- 
fully with a telescope, however, it will be seen that the motion in 
the column itself is upwards, although the moisture in the air which 
is' rising is condensed lower and lower down, thus rendering the 
whirl visible lower down continually, and making it appear to be 
actually descending. 

"On Jan. 12, Captain Hess, American steamship ' Philadelphia,' 
saw four water-spouts in latitude 36*^ 41' north, longitude 72** 27' 
west. On the 19th, Captain Lawson, British steamship 'Lizzie 
English,' reports several a little farther to the eastward (latitude 36° 
41' north, longitude 71* 40' west); and from the Dutch steamship 
•Edam,' Captain van der Zee, a detailed report has been received 
from third officer De Boerk of a large spout sighted at 7 A.M., Jan, 
31, latitude 41" 50' north, longitude 60° 25' west. In the last case 
the spout is described as being small and straight at the base, in- 
creasing in size towards the top, where it mingled with the clouds. 
Ascending currents could be plainly seen ; there was a strong west- 
erly gale at the time, with occasional hail and snow ; temperature 



of the air 0*" C. ; water, 11"; direction of rotation of the whirl, with 
the hands of a watch. 

" Another very complete report has been received from Captain 
Dexter, American steamship ' City of Para," who saw several lat^e 
spouts, Jan. -22, in latitude 31° 47' north, longitude 74" 33' west. 
The wind was strong from the north-east, and the sky overcast, 
with light scud, but the sea was comparatively smooth. Three 
huge spouts were seen at once, and six in the course of half an 
hour. The water seemed to be drawn up from the sea, mounting 
in spiral columns of tremendous thickness, with a loud, roaring 
sound. Some of the columns were vertical, some inclined at a con- 
siderable angle; all of them increased in size at the top, and 
blended with the clouds, A fine rain or mist filled the air, and 
continued for some time. The wind soon after changed to east. 

" Perhaps the most interesting cases of all, however, are those 
which were reported Jan. 26, 27, and 28. for the reason that they 
were clearly associated with a low-barometer area of considerable 
energy, which moved across the Great Lakes on the agth. and was 
central off Nantucket on the 26th. It has been clearly shown by 
the United States Signal Service, that, when tornadoes occur on 
land, they take place almost invariably in the southern quadrants of 
an area of low barometer. It might therefore be expected that 
whirlwinds and water-spouts would sometimes be found associated 
in a similar way with a cyclonic storm at sea. The following re- 
ports seem to leave no doubt that such is the case. The area of 
low barometer, which was central over the Great Lakes Jan. 25, 
barometer 29.7, gathered increased energy when it reached the At- 
lantic, and off Nantucket the following day the barometer read 
29.3 ; and in the Gulf of Newfoundland, on the 27th and 28th, it 
read as low as 28.6. The cold, dry, north-westerly winds in the 
western quadrants of this cyclone, and the warm, moist air flowing 
into the eastern quadrants, mingled to the southward of the storm- 
centre, and gave rise to the conditions most favorable to the devel- 
opment of tornadoes on land and water-spouts at sea. Accordingly, 
Captain Haskell, British bark ' Shetland,' reports that on the 26th, 
in latitude 39** 34' north, longitude 71° 16' west (a little to the 
southward of the storm-centre), he saw a large spout ; the follow- 
ing day (latitude 39" 12' north, longitude 70" 44' west) he saw 
several more ; and on the 28th, still more. Captain Garvin, British 
steamship ' Orinoco,' reports that on the 27th, when entering the 
Gulf Stream from the north, in about latitude 37* 20' north, longi- 
tude 70** 40' west, the sea was covered with thick vapor from five 
to fifteen feet high. The heavy, low-lying clouds seemed to draw 
the vapor up, and many water-spouts were formed, both large and 
small ; temperature of the water, 60" F. ; air, 40". Captain Qeary, 
British steamship ' River Avon,' states that on the 28lh, in latitude 
39° 30' north, longitude S?" 20' west, he saw what he took to be a 
heavy squall to the south-east. Upon looking at it with his glass, 
he saw that it Iras a whirlwind, raising the water to a great height. 
It must have been over a mile in diameter, but he hesitates to even 
estimate the height to which the water was raised, or the size of the 
spout, although it must have had terrific power. Shortly after- 
wards a smaller one passed close to the ship, whirling along the 
water, and raising the spray to a height of fully a hundred feet. 
Even as far south as Bermuda the conditions were the same, for on 
the 27th a whirlwind swept across the parishes of Southampton 
and Warwick, unroofing houses, blowing down trees, and damaging 
property generally. 

" Similarly, two cyclonic storms, which seem to have originated 
about the Bermudas on the lothand 12th of February, as indicated 
in the weather review published on the March Pilot Chart, were 
attended by water-spouts, at least one of which was disastrous to 
shipping. Feb. 10, at 9 A.M., Captain Smith, British steamship 
'Ethelbald,' in latitude 28* 18' north, longitude 74* 06' west, reports 
a large spout travelling in a north-easterly direction, rotating, ap- 
parently, with the hands of a watch. The barometer was rising ; 
fresh, variable winds, mostly southerly, and sky overcast, with very 
heavy rain. At this time the American bark 'Reindeer,' Captain 
Strandt, was about two hundred miles to the westward of the 
' Ethelbald,' running up the coast towards New York, in the Gulf 
Stream. On the nth the weather became squally, with light 
southerly winds ; and at 10.30 A.M.. in latitude 32** 04' north, longi- 
tude 76" 06' west, when the vessel was under full sail, a heavy 
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wal€T-spout piSsed over her, completely ciismasting her be)ow the 
heads of the three lower masis. No previous warniitj; was received ; 
the wtathcrwas apparently clear at the time : and the whole affair 
was over in a few minulcs. The dismasted vessel reached Keriru- 
da on ihe i6lh. Again, when the second of these two cyclonic 
storms was central about latitude 39* north, longitude 67** west. 
Captain Hogan. British schooner ' Alnia." passed within two miles 
of a large spout which was iravellinfj from west to east. This was 



very unsettled weather: wma mostly (rom the soutli-wealward, 
but often falling calm and Hying to the opposite point ol ihe com- 
pass, where ic soon died out : thunder and very vivid lightning all 
around the horiz-on. hut most marked to the north-west and north- 
east. On the 13th (54" north, 75" west), calm and light variablH 
airs, followed hy a breeze from north-north -east, which by mid- 
night increased to a whule gale. Sitiiilarly. Captain Faine, Ameri- 
can baxkentine 'Henry Warner.' reports thai during Jan. 21. 23, 
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at 3 P.M.. Feb. 14, latitude 30* 40' north, longitude 73* 50* west, 
and il was blowing a gale from north>noiih-wesi at the time, The 
mcteorotogical conditions prevalent about this time beiweei^ the 
Bermuda-s and ihr Atlantic coast of the United Stales are well 
illustrated by a report made by Mr. Lund, British steamship 
•Rothienwy,' Captain Olsen. This vessel .TrriveiJ .nl Philadelphia 
Feb. 20, from Montevideo. From Feb. i (latitude 19" nonh, lonp- 
tude 58* west) to 9 (27° north. 73" west), fine, pleasant weather, 
with occasional showers : light 10 fresh breezes from south-east- 
ward. From the 9th to the I4ih (34° nonh, 74* wrsiX rainy and 



and 23. off the coast of New Jcrsey.he encountered light airs goinj 
around the compass iwo or three times every twenty-four hours, 
exhibiting this same tendency towards the formation of incipient 
whirlwinds and waler-spouls. indicative oftentimes of the gradual 
generation of a great cyclonic storm. 

"A still l.\tcr report, .-mtl one of the best and most delailed'^ 
which has rccentlybecn received, relates 10 a spout sighted by Cap- 
tain [tattle. American schooner ' Fthcl A, Mcrritt.' This was on 
Feb. 18, latitude 24° 02' north. longitude 81* 14' west, in the Gulf 
Stream, off Key West, about midway between the Florida Keys. 
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and the coast of Cuba, — only a week after the ' Reindeer ' had 
fceen dismasted about five hundred miles to the north-eastward. 
There was a light breeze from the north-east at the time, and the 
sky was about half covered with nimbus clouds, moving slowly. 
Just after a light squall had passed by, the 6rst appearance of a 
water-spout was indicated by the formation of a whirlwind, grad- 
'ually increasing in size. It was cylindrical in shape below, spread- 
ing out above, and rotating in a direction with the hands of a watch. 
When within about a hundred yards of the vessel, its angular alti- 
tude was about 35", which would indicate a height of only two 
Ihundred and fifty feet or less. It was moving to the south-west at 
the rate of about eight miles an hour. At the base it was trans- 
parent; and descending currents seemed to be plainly visible, 
causing the water at the surface to fly in all directions. A heavy 
shower of rain accompanied the spout, and the phenomena lasted, 
in all, about ten minutes. 

" Although the study of such reports has already greatly increased 
our knowledge of the origin and nature of these interesting and- 
often destructive phenomena, much yet remains to be done before 
we can hope to be able fully to understand the laws by which they 
are governed. That portion of the North Atlantic from the north- 
«rn coast of Cuba to the 40th parallel, and from the Atlantic coast 
of the United States to the Bermudas, is pre-eminently a region 
where water-spouts are liable to occur, owing largely to the warm, 
fiioist air which hangs over the Gulf Stream, and the cool, dry air 
■brought over it by the north-westerly winds from off the coast. 

" Among desirable observations to be made, referring to water- 
spouts, special attention is called to the temperature of the air and 
water, the reading of the barometer, direction and force of the 
wind, and the changes which take place in each while the spout 
lasts ; also the direction of rotation of the whirl, and an estimate of 
its size, character, and changes of form, with, if possible, sketches, 
however rough, of its appearance at the various stages of its forma- 
tion and progress." 



SCIENTIFIC NEWS IN WASHINGTON. 

The Flow of Solids : Solids are not liquefied by Pressure. — The Law 
of rrobabilities : a Discussion of the Doctrine of Philosophical 
Ifecessity. — Dynamite Shells : the Prt^ess made by the Ord- 
nance Department of the Army with Experiments with Nitro-Glycer- 
ine. 

The Flow of Sotidi. 

Mr. William Hallock of the United States Geological Survey, 
■whose paper upon a new method of making alloys was presented to 
the Philosophical Society a few weeks ago, read another address 
upon a somewhat related subject at the meeting of the same body 
March 17. The question whether solids, he said in substance, 
possessed any of the properties of liquids, or what conditions will 
impart such properties to them, is one of ever-increasing' impor- 
tance, to the student alike of molecular physics in general, or of the 
earth's crust in particular. 

The temperature rises as we penetrate the earth : hence, if no 
■other influence affect the substances, the earth has a liquid centre 
with a thin solid crust. Astronomical and mechanical facts seem 
to demand a considerable rigidity. Thomson has even demanded 
■a rigidity equal to that of glass or steel. Geolt^ical phenomena 
>require a considerable liquid-like motion. With rising tempera- 
ture, as we penetrate the earth's crust, we also have rising pressure, 
■which probably increases the rigidity of the materials. Cannot we 
satisfy the demands of both geology and astronomy, and also of 
mechanics ? 

In the glaciers we have the grandest examples of the flow of 
solids. Henri Tresca proved that lead and some other substances 
would flow, and follow the laws of flowing liquids. W. Spring has 
extended the list. Monsson actually liquefied ice by pressure. 
These observations have led many to advocate the idea of a lique- 
faction by pressure. Others having in view the results of Bunsen, 
Hopkins, Amazat, and others, maintain that the melting-point is 
raised by pressure. 

Solids can be made to fjow : hence that property cannot be used 
to distinguish solids from liquids. The essential difference between 
a solid and a liquid is that the relative ease of re-arrangement of 



the molecules in liquids is very easy, in solids very difficult. Ri- 
gidity may be briefly defined as the difficulty of re-arranging the 
molecules of the body in question. Can rigidity be reduced by 
pressure? A priori, tt seems scarcely likely that forcing the mole- 
cules nearer together can give them greater freedom of motion. 
Generally rigidity is inversely as the intermolecular distances. Ice 
is abnormal, and cannot be taken as evidence pro or eon. Lead, 
copper, iron, steel, are all hardened by compression. All metals 
are harder, more rigid, in the drawn, rolled, or hammered state 
than cast or annealed. The rigidity of a steel pin was raised from 
95,000 to 1 10,000 pounds per square inch by pressure. 

Two experiments were described bearing directly upon the 
question, and are convincing, although they gave unwelcome re- 
sults to those who made them. The first was conducted under 
the direction of the Ordnance Department, and is given in full in 
the report on 'Tests of Metals, etc., for 1884,' pp. 252-285, A 
mixture of four parts wax and one part tallow was used as a 
' straining liquid ' in 'tangential' test. It was demonstrated that 
that mixture would not transmit pressure through a hole ^^ of- an 
inch in diameter and 2j inches long, when the pressure at one end 
was 100,000 pounds per square inch, and at the other 30,000 pounds 
per square inch, or less ; whereas 2,000 pounds was sufficient to 
overcome all friction, and force it through, when there was no back 
pressure : that is, the wax and tallow wei;e rigid enough, under 
pressure, to maintain a difference of 70,000 pounds per square inch 
(100,000—30,000) at the two ends of that hole. 

The second experiment was also made with the testing-machine 
of the Ordnance Department at Watertown, Mass. (see American 
Journal of Science, iii. 34, 1887, p. 280). In that experiment silver 
coins on top of parafiine and beeswax in the holder, instead of sink- 
ing through a liquid under 6,000 atmospheres, were pressed so hard 
against the top of the holder that their impression in the steel was 
easily seen and felt. The paraffine and wax were rigid enough to 
impress silver into steel. 

Such facts lead us to believe that pressure increases rigidity ; 
imd, when we remember that the pressure at the centre of the earth 
is millions of atmospheres, a demand for the rigidity of steel 
seems trifling. What is the rigidity of steel? Simply a rigidity 
capable of resisting 30,000 to 100,000 pounds per square inch. But 
distinguished geologists have made the fatal mistake of using ' the 
rigidity of steel ' and ' absolute rigidity ' as synonymous and equiv- 
alent terms. Nothing is more misleading. 

Upheavals and depressions, and other geological phenomena, are 
most beautiful examples of viscous flow of solids. The forces 
causing a glacier to flow are trifling as compared with those gen- 
erated in the earth's crust by shrinking ; and undoubtedly to cause 
any body to flow, we only need sufficient force and time. 

Can pressure impart to solids the ability to change crystallo- 
graphically, mineralogically, chemically ? Prismatic sulphur naturally 
changes to octahedral, and in many other cases changes take place 
under ordinary conditions of pressure and temperature. We should 
scarcely expect pressure pure and simple to cause a re-orientation 
of the axes of the two crystal fragments, even if it could perfectly 
weld them together. Nor should we expect pressure, without heat, 
to impart the ability to complete the fusion of a lump of barium 
sulphate in sodium carbonate, even after the process had been welt 
started by heat. Under the extremely complex conditions, it is dif- 
ficult to generalize. A welding-together is not only theoretically 
but practically possible between two chemically clean surfaces that 
fit, but any operation which requires an increase of freedom in the 
molecules would scarcely be assisted by pressure. Cohesion and 
adhesion I believe to be identical, and molecular rather than molar. 

The bearing of these ideas, if good, upon geological phenomena, 
is somewhat thus : by the action of pressure and time we might 
find a sandstone, or such material, compacted, and rendered co- 
herent or even continuous, the most plastic constituents yielding 
most, and the most viscous retaining their shape most perfectly. 
Some constituents might even appear to have been fused and filled 
in between the rest. Certain crystallographic changes m^ht take 
place, but more than the slightest chemical effect of the constitu- 
ents upon each other is not to be expected. The case becomes 
infinitely complex, and a subject for conjecture only, if the tem- 
perature is high. An indisputable fact in this connection is that 
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many more experimcnis are needed, and that they should Ix? of 
such a characicr l!iat each effect can be ascribed to its proper cAuse, 
and that causes and ejects shall not lie treated collectively, as at 
present. 

Od Probabilities. 

A year ago. or more, Mr. M. H. I^oolittle presented a paper to 
the Mathematical Section o( ihc I'hilosophical Society, on the doc- 
trine of probabilities. It |>ave rise to an interesting discussion at 
the time, which led him. at the last meeting of the section, to return 
!o the consideration of [he sulsjcct. Referring to an important 
chiingc of opinion l>y John Stuart Mill, as shown in the eighth 
edition of his 'System of Logic.* and set forth in the introductory 
paragraphs of the chapter on 'The Calculation of Chances,' Mr. 
Doolittle showed thai the iwo antagonistic schools started with two 
different dcftnitions of the doctrine of chances, — one, to which he 
belongs, accepting Ihc latest detinition by Mill, which he adopts 
from Laplace; and the other, that given by MtU in ihc first edition 
of his • Logic' 

" Probability." says Laplace. " has reference partly lo our igno- 
rance, partly to our knowledge. We know lliat among three or 
more events, one, and only one, must happen ; but there is nothing 
leading us lo believe that any one of them will happen rather than 
the other. In this stale of indeciMon it is impossible for us to pro- 
nounce with certainty on their occurrence. Il is. however, probable 
that any one of these events, selected at pleasure, will not lake 
place: because we perceive several cases, all equally possible, 
which exclude its occurrence, and only one which favors it." 

■' To a calcuKitifin of chances, then," says Mill, "according to 
Laplace, two things arc necessary : we know that of several e>*ents 
some une will certainly happen, and no more than one: and we 
must not know, ur have any reason to expect, ihal it will be one of 
these events rather than another." Mr. Mill then expounds the 
doctrine formerly held by himself, to the cfTccl that ihcsL- are not 
the only requisites, and that Laplace has overlooked, in the general 
theoretical .statement, a nece.ss.'U'y part of foundation of the doctrine 
of chartccs, — the knowledge thai one or the other of the events 
must hapiwn. but the possession of no groumls for conjecturing 
which. " We must remember," explains Mill, " that the proh- 
ability of an event is not a quality of the event itself, but a mere 
name fur the degree of ground which we or some one else have for 
expecting ii." 

Having read these p.issages. Mr. Doolittle tool: up brielly the dis- 
cussion of the doctrine of philosophical necessity, and referred to 
ridwards on ' The Freedom of the Will ' as exceedingly able in the 
presentation of this doctrine, and one of the first, if not the very 
first, American book that became famous throughout the world. 
On the other side, he quoted from Adam Clarke's ' Commentary 
on the Bible ' as one of the ablest opponents of philosophical neces- 
sity. l>r. Clarke's argument is. that, since there are events in the 
future which arc uncertain, it is impossible for ihem to be known 
as certain, so that divine foreknowledge is only a knowledge of 
probabilities, and does not include the certain knowledge of uncer- 
tain things. Mr. Doohtile ihen .-isked his audience whether, what- 
ever they might think of Adam Clarke's E>eily, any one would claim 
to be a Deity of that sort himself, and argued, that, in any case, it 
is proper for us to base our theory of probability on human Lncel- 
lectiial conditions, and nut on divine intellectual conditions. He 
Ihen snid that the doctrine of probability is noi peculiar in this re- 
spect. Metaphysicians say that all our knowledge is based upon 
our states of consciousness. We know only our slates of con* 
sciousncss, and although we cannot say that any probabilities exist 
in the nature o( things, siill we may presume that probaljilities hav- 
ing a scientilic !>asis. have in some manner ihcir counterparts in ihe 
external world, just as we prcitume thai other states of conscious- 
ness have their counterparts in the rvternal world. 

With regard to such probabilities. Mr. Doolitlle said Mill was 
light in his first edition. But there still are probabilities of less 
scientific character that may nevertheless be made the subject of 
maiheiiiatical computation,- 

Thi§ paper was discussed for an hour by leading members of the 
seclion. Professor Harkness of the Naval Obscn-atory accepted 
the det'mition of piubahilitics given by Mill in his lirst edition, as did 
also several other gentlemen connected with that institution. The 



gentlemen connected wiih the Coast Survey, on the other hand. 
generally accepted Mill's latest definition adopted from Laplace. 

Dynamite Gant. 

Among the appendixes lo the 'Annual Report of ihe Chief of 
Ordnance," soon to be published, is one prepared by Maj. George 
W. McKce, on * The Present .status of Dynamite as an Explosive 
lor Shellib.' Prefacing il with a brief history of the discovery and 
use of niiro-giyccrine, he says. — 

" ThL- Nobel's explosive gelatine, or blasting dynamite, has been 
used in this country by United Stale* officers to the entire dem- 
onstration of the fact thai this high explosive, cont-iined in a shell 
as a bnrsting charge, might be fired from a gun. The ordinary 
blasting <lynamiie made by the company [some of il cxperimcntaJIy 
modified with about 3 per cent of camphor) was used, and enough 
shells were thrown from the bores of the old mutilated guns used 
in Ihe experiment to demonstrate the fact that dynamite could be 
projected in shells from an S-inch rifle gun with a 4o>pound charge 
of powder. The great chemist Nobel never, perhaps, thought of 
applying his invention to this delicate test; bul his powerful and 
wonderful gelatine, made only to be detonated in mines and the 
hkc, stood in several instances ihe tremendous initial shock of tile 
gunpowder, and, by the aid of the rectangular diaphragms devised 
by Cajitain Whipple of the Ordnance Department, stood, what is 
thought to be equally dangerous, the heat de%*elopcd by the angular 
velocity. If the gelatine had been especially undertaken by these 
chemists for a military and not an industrial agent, and enough 
time and means had been at hand to perfect the diaphragm, 
it is believed all of the shells would then have become, as 
they will be in future, high-ex plosive batteries, projected with 
as much safety as though Ihey had been charged willi black 
gunpowder," 

Major McKce, in reviewing various experiments that have been 
conducletl under ihe direction of ihe Ordn.ince Department, speaks 
of them as follows. Of the method exhibited by Mr. Snyder, 
br s.iys, " He did (airly well with some of his tiring at the Hook 
and on the Potomac, near Washington. D.C.. and. as he is a man 
of inventive talent an<l an American, no one wishes him more suc- 
cess in his future experiments with dynamite than the men who 
were delegated by the government to sufiervise and report upon 
those he originally undertook." Tn the experiments with shells 
loaded with dynamite, conducted by Brevet Bng,-Gen. John C. 
Kelion, at IVwnt Lobos, near San Krancisco. Cal.. in March, 1885, 
no specially camphorated or otherwise prepared explosive vms used, 
hut the shells were charged with the crude, blasting, industrial 
dynamite. Three rounds were tired from a j-inch wrought-iron 
rifled gun, — shells with two hundred grams of dynamite, and a 
variable charge of projection. The target was a large rock at 1 57 
yards distance. In the first two rounds the shell burst into innum- 
erable pieces nn striking the rock, hut in Ihe third it burst within 
the [Mccc. Colonel Kclton considered this cKperiment as very satis- 
factory, since it demonstrated the possibility of employing dynamite 
in shells, as well as ihc great strength of this great explosive : and 
he estimates that for the effective use of thc^e artifices, which, ac- 
cording to him, is to destroy ships, one-half tlie length of the pro- 
jectile is the penetration needed, requiring 0.001 of a second, and he 
expects it will he successful. 

After describing some experiments at Sandy Hook in 1883, 
Major McKee sums up the results as follows : — 

'■ As dctaile<l in the records, three shells were fired with fulmi- 
nate-oi-mercury fuzes. The fulminate was too sensitive to stand 
the shock, and It was found afterwards that the gelatine needed no 
detonator. 

••Although the tests made were very few, it would nevertheless 
appear from ihcm — 

••(0 That the shells explode after clearing the muule. and there- 
fore the detonation of ibe gelatine is due to some cause other than 
the shock of discliai^, very possibly the heat generated by angular 
velocity. 

•• (2) This ia corroborated by the fact that one shell passed 
through a 2-inch board target without explosion. 

••(3> The gelatine used in these tests, not being camphorated, 
renders it highly probable that a certain percentage of camphor 
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added would establish a compound which could be Bred success- 
fully in a specially constructed shell. 

"(4) The gelatine does not require a fuze or detonator of any kind. 
" (5) It is believed the shell which destroyed the 3.2-inch breech- 
loading gun broke from the shock of discharge, or admission of 
powder-gas, and thus detonated the gelatine." 

In the summer of 1884 the Ordnance Board fired four cast-iron 
screw shells from an 8-inch muzzle-loading rifle, using forty pounds 
of powder in the gun, and from five to eight pounds of gelatine in 
the shells, at each discharge. The gun was mounted on a cradle, 
and directed at a target 383 feet distant. One of the shells burst 
at or near the muzzle with little comparative violence. The other 
three reached the target, penetrated about seven inches, and deto- 
nated from the shock. These trials led to the making of six steel 
shells, three of them being cast, and three forged. Analysis of the 
facts connected with these experiments shows — 

" (I) That the 3-inch shells designed for gunpowder charge, 
when loaded with HtU's explosive gelatine, three months old, all 
cleared the gun without injuring it in the slightest. 

"(2) That the shells, having to be charged through the fuze- 
holes with the dynamite, were necessarily packed loosely, thus 
subjecting the charge to the powerful action of angular velocity. 

" (3) That in the trials made with the 3.2-inch gun, two Butler 
shells, charged with black gunpowder, broke up ' at or near the 
muzzle ; ' while of the two Butler shells charged with Nobel's gela- 
tine, or dynamite, one broke up ' at or near the muzzle,' and the 
other reached the target and exploded on impact. 

"(4) That in the trials made with the same 3.2-inch gun, using 
thin Hotchkiss shrapnel cases, chatted with Nobel's dynamite or 
gelatine, all cleared the gun in safety (one reaching the target after 
passing through two-inch boards) with the exception of one, which 
the board reported on as follows : ' It either broke from the shock 
of discharge or admitted powder-gas.' 

" (5) That all the trials with the 8-inch shells charged with fresh 
Nobel's dynamite or gelatine were successful, three of the shells 
detonating at the tai^et, and one only exploding at or near the 
muzzle ; that the gelatine used when the premature explosion took 
place was sixteen months on hand in this country after crossing the 
ocean, and therefore not such as was recommended by General Ab- 
bot, or contemplated by the board." 

Major McKee's conclusions are as follows : that the United 
States officers undertaking the investigation of this subject were ne- 
cessarily compelled to institute their inquiries de novo. All foreign 
information was so meagre, so unsatisfactory, and 50 shrouded in 
mystery, in accordance, doubtless, with the policy of the European 
governments, that it was seen, after careful investigation, that all 
trustworthy knowledge would have to be gleaned by Americans 
through experience. In obtaining this experience, devices have 
been experimented with, invented by Mr. Snyder, who presented 
several plans ; Mr. C. P. Wtnslow, with a nitro-glycerine shell, in 
which the glycerine and combined nitric and sulphuric acids are 
placed in separate glass vessels within the shells ; Mr. Garrick, 
with a mortar and projectile for nitro-glycerine ; Mr, D. P. Hill, 
with an 8-inch explosive gelatine shell ; Mr. Stevens, with a double 
shell for high explosives ; Mr. Graydon, with a shell containing the 
dynamite in capsules; Mr. Taylor, who brought his own gun, 
and attempted to use dynamite as a propulsive charge ; and Mr. 
Smolianoff, experiments with whose gun were made as late as last 
October, 

In all these trials, Major McKee said, as to the practicability of 
using dynamite as a shell-explosive, that it was well understood by 
the officers undertaking them that the crude blasting compound of 
industry, which was the only available explosive attainable, was not 
the eventual product of chemistry which would satisfactorily answer 
this purpose. It was known that great improvements had been 
made in the dynamites of all kinds, especially in blasting dynamite, 
or gelatine of Nobel, and that these compounds presented in trans- 
portation by all modern conveyances, and in all mining and other 
industrial works, as much, if not greater, safety than the black war, 
sporting, and blasting gunpowders of commerce. With this status 
otdynamiteapparent.it was seen that the time had arrived for 
military men in the United Stales to begin experiments with it as 
a shell-explosive, with some possibility of success. When it was 



demonstrated that the freshly prepared crude commercial dynamite 
might be fired in a shell from an 8-inch gun with a charge of forty 
pounds of black gunpowder, the only question that then remained 
was as to the stability and reliability of the compound through age. 
And when, after sixteen months' storage, it appeared to be more 
sensitive to shock, the Ordnance Board recommended that no more 
experiments be made with it until it was further camphorated, or 
otherwise treated by competent chemists. And it was ascertained 
further, in these few and inexpensive tests, that the heat developed 
by the angular velocity was a more potent factor in detonating the 
dynamite than was the shock of discharge. It has been seen, also, 
that, since the comparatively recent discovery of nitro-glycerine, its 
development has been rapid in the protean forms of dynamite. In 
Europe experiments are being constantly conducted to perfect this 
agent, and doubtless they will succeed. Even now they claim in 
France and Germany to have perfected melinite and helphonite, — 
compounds probably of nitro-glycerine and some of the ethers. In 
Russia they also announce some new improvements that are not 
known here. But in the near future there is every probability that 
the problem will be solved in this country. 



ELECTRICAL SCIENCE. 



Electrical Testine-Laboratoriet in Parii and Vienna. 

The Socifit^ Internationale des Electriciens has completed and 
opened a laboratory whose main purpose will, for the present, be 
the testing and calibrating of electrical apparatus. M. de Newillc 
will be the director. The following measurements will be made : 
resistance, capacity, electro-motive force, constants of batteries, of 
cables and wires, insulation resistance, efficiency of dynamos (pro- 
visionally of continuous-current machines), and co-efficients of in- 
duction. When the means allow, purely scientific researches will 
be carried on. The laboratory is built on a modest scale, and 
seems to lack a few pieces of apparatus that will probably be sup- 
plied : for example, there is no provision for measuring mechanical 
work, — a measurement necessary in many cases for the tests of 
dynamos and motors. 

The laboratory in Vienna is an addition to the Technological 
Museum in that city. Herr Carl Schlenk will superintend the work, 
which will include very much the same kind of tests as are to be 
made in the Paris laboratory. 

The establishment of these two laboratories is Important. The 
applications of electricity have rapidly advanced, and have assumed 
a permanent character. The questions in many cases are not, ' Can 
electricity do this ? ' but. ' How cheaply can it be done ? ' and this 
last question can only be answered by measurements. As compe- 
tition increases, and as that part of the public looking for invest- 
ment becomes less satisfied with the mere running of a machine, 
and demands accurate measurement of its performance, the neces- 
sity of some reliable means of comparing measuring-instruments 
becomes necessary. In England the Central Institution of London 
hasunderUken the work ; in Austria, the Technological Museum at 
Vienna ; in France, the International Society of Electricians. Our 
country has outstripped all others in the applications of electricity. 
Probably we will soon have some means of comparing electrical 
apparatus, and testing the value of the numerous appliances daily 
patented. Electrical progress has been reUrded and discredited 
by worthless patents in which a great deal of money has been in- 
vested and lost, while a simple test, taking little time and made at 
little expense, would have shown them valueless. 

DujARDiN's Method of forming Secondary-Batter v 
Plates. — Several methods have been tried, and some are now 
commercially used, of obtaining a quick formation of 'active ma- 
terial ' — peroxide of lead and spongy lead — for secondary-battery 
plates. The Plant6 process of reversing the current is employed 
by some makers, while others deposit the peroxide and lead on 
support plates from an alkaline solution of litharge, as in the Mou- 
tard batteries. Dujardin's process of obtaining a deposit is as fol- 
lows : the lead plates are put into a solution of sulphuric acid and 
sodium nitrate in water (10 of water, 2 of sulphuric acid, i of sodi- 
um or potassium nitrate), and a current is sent through the cell. 
By the passage of the current, nitrate of lead is formed, the lead 
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being dissolved from the positive plale ; and this is changed into 
sulphate n{ lead, and nfierwanls by ihe current imo pirroxidc of 
lead. In a tew hours the plate is covered with a layer ot crysla.1- 
linc peroxide of lead. During the («rni;Uion. air is forced through 
the cell, or the pl»tes are lifted from the liquid at intervals. In the 
absence of dat.i as to the performance of plates fomied in this way, 
il is Jmpo<>!kiblc to comp.'irc ihem with the ordinary 'grid' pl:it«, 
pasted with red lead by the Faurc process. The disadvantages of 
this last form have been pointed mil in a prmous numlier. The 
type of cell under which that of M. Dujardin comes— the ' Phnli ' 
form — generally ofEcrs ihe advantage of quicker discharge rale, 
and freedom from ' buckling,' as against the greater storage-eapa- 
dty of the Faure type. How far M. Dujardin has remedied the 
difficulties of Ihe type outside of the lime necessary for formation, 
remains to be seen. 

Discussion of Alternatino-Curkeni Transformrrs. — 

The papers ot Messrs. Kapp and Mackefijie before the English 
Society of Telegraph Engineers anil Electricians have excised a 
great deal of interest and discussion on the subject of altemaling 
currents. A number of peoptc. many of them directly interested in 
electric lighting, have .ipoken on ihe m-ittcr. The majoriiy of the 
speakers seemed in favor of the system, although it was attacked 
by Messrs. Gordon and Crompton. who prefer using storage-bat- 
teries for distribution. Arguments in favor ot the alternating-cur- 
rent system' were drawn from Ihe experience of ilie We&tinghouse 
Company in the States, tbat would be more weighty on this side of 
the ocean, if they were known to have been carefully verified, Some 
results of tests of the efiiciency of transformers were given by Pro- 
fessor Ayrton. — the method of testing having been borrowed from 
our side of the water, — and values uf 96 per cent were obtained 
under the most favorable conditions. As has hecn pointed out. 
however, in a former number of this journal, the transformers only 
work at the majiimiim efficiency for a short time during the day, so 
that the average cfBcicncy will not probably be above 80 per cent. 
Various speakers favored different systems ot distribution, but 
there were very few who had no experience to give ; and the d'lS- 
Ctission was an interesting and instructive one. 



BOOK-REVIEWS. 

TVatuaciiotis of the Assoa'atioi 0/ Ameriean Physiciatts. Sec- 
ond session, held at Washington, D.C.. June 2 and 3, 1887. 
Philadelphia, Assoc. Amcr. Phys. 

The Transactions ot the Association of American Physicians at 
their second annual meeting in Washington has been published. 
This association is without doubt ihe most reprcsenlallve body of 
tlie medical prufcssiun of the Uniied Stales, having on iis roll of 
membership the most prominent physicians ot the country. The 
papers which are contained in this volume are of a very high order. 
and Ihe discussions arc exceedingly pointed and valuable. 

The treatment of consumption by Bergeon's method, that is. by 
gaseous enemata. was the subject o{ three of the seventeen papers, 
the authors being Edward T. Hrucn, M.D. ; I". C. Shauuck, M.D.. 
and Henry Jackson, M.D. ; and William Pepper. M.D.. LI..D., and 
J. P. C. GrifTiih, M.D. 

Dr. Brucn sums up his views in these words : " I incline to think 
that suitable cilimatic environment is an alUimpnrlanl adjunct to 
the proper settlement of the value of Bergeon's treatment. But it 
is certainly An important addition to our therapeutic e(|uipmcnt to 
have an agetit capable of influencing ver>- markedly bronchial 
catarrh in so many cases, especially the ' stay-at-homes.' In a 
word, Bergeon's method, so far as I have used it. is chiefly valuable 
in those cases of pulmonar>' disease attended with bronchial catarrh. 
But I fear tlie Iruuble and dcLiil necessary to its successful use will 
prevent many from employing the method, and I can easily see that 
the limitation of the power of Bergeon's method will cause it often 
to be set aside for other plans of treatment." 

Drs. Shattuck and Jackson say, " This method is in no sense a 
specific for phthisis. If useful, it is only as auxiliar>' to older and 
generally accepted methods. The only benefit which we saw in 
out cases that can fairly be aliributed to Ihe cnemata was diminu- 



tion in the amount of the ex|>ectoration. The good effects which 
have unquesUonably followed the trealmenl on this side of the 
water, as well as in France, arc perhaps largely attributable to the 
stimulus afforded by a novel method of treatment, which is of such 
a nature that the pntient cannot but feet thai not only something, 
but much, is being done for him." 

Drs. Pepper and Griffith roncliitle .is fnllows : " Our conclusions, 
so far as they can be formulated in a preliminary report of com- 
par.itively few cises, are, that the treatment of phthisis by gaseous 
cnemata has had very undue vahie attributed to it ; thai it is sel- 
dom of any real benefit, but that it may prove serviceable in occa- 
sional cases." 

Dr. Henry Hun presented a paper on sewer-gas poisoning, 
with a history of iwenly-nine cases. He concludes that it is prob- 
able that the following conditions may result from poisoning by 
sewer-gas: 1. Vomiting and purging, either separately or com- 
bined; 2. A form nf nephritis; 3. General debility, in some cases 
of which the heart is especially involved ; 4. Fever, which is fre- 
quently accompanied by chills; 5. Sore thro.it, which is frequently 
of a diphtheritic character; 6. Neuralgia ; 7. Perhaps also myelitis 
of the anterior horns; 8. Zymotic diseases, such as typhoid-fever, 
pneumonia, diphtheria, cholera, dysentery, cerebro -spinal menin- 
gitis, cryiipelas, and scarlet-fever (in these cases, undoubtedly, the 
sewer-gas merely .icts as a vehicle for the specific germs); 9. A 
condition of asphyxia, which in its severe form is charactcriied by 
coma, convulsions, and collapse ; to. Puerperal fever ; 1 1. Alncesses ; 
12. Lymphadenitis; 13. Acute aural catarrh (?). 

The only oilier paper read at the meeting, which was of general 
interesi. w,isoneon mechods of rese.irch in metltc.il literature, by 
John S. Billings, M.D., U.S.A. This paper contains a good deal 
of excellent advice to physicians who desire to read up on any par- 
ticular subject for the preparation of articles tor publication or 
presentation to medicaJ societies. Dr. Billings thinks that one of 
the most useful pieces of work which could now be undertaken for 
the benefit of medical writers and investigators would be the prcp- 
•iraiion of a diction.ir)' of critical bibliography of medical bibliog- 
raphy, in which should be indicated for each subject, in alphabet- 
ical order, a reference to where the best bibliography relating to 
that subject can be found. This could only l)e well done by a 
co-operalkin of a number of writers, each taking a special field. 
This useful paper of Dr. Billings closes with a list of forty of the 
most useful reference-books, commencing with Alberius Haller's 
' Bihliothcca Bolanica ' ([750. and ending with Richard Nealc's 
' First Appendix to the Medical Digest ' (1886). 

The other papers which were presented to the association were 
purely medical, and of little general interest. 

Sewage Trtatment, PuriJUatioH and UtilisatioH. A Practical 
Manual for the Use 0/ Corporations, I.aeal Boards. Medical 
Officers of Health, Inspectors of Nuisances, Chemists. Manu- 
facturers, Riparian Owners, Engineers, and Rate-Payers. By 
J. W. Slater. F.E.S. New York, Van Nostnnd, 8". 

THIS octavo of 371 pages is one of the Specialists' Series, of 
which a number of treatises have already been issued, and of which 
several more are now in preparation. The title of ihe hook before 
us is, we think, a little misleading. The reader expects from such 
a comprchcns.Eve title a good deal more than he actually hnds when 
he reads the book. Still. Ihe subjects which the author treats are 
handled in a very interesting and decidedly original manner, and, 
•when the book has been read through, the reader is surprised that 
so much has been put into so small a space. It.s perusal impresses 
one with the idea that Mr. Slater is a practical man, and that he 
writes of that which he knows from personal experience and obser- 
v.ttion, and not from a closet study of the hooks of ulhcrs. 

In his preface he refers to ihe unsettled state of the sewage ques- 
tion. Freezing and healing, concentration and dilution, electrization 
and magnetizing, the addition of oxidizers and deoxidizers. of fer- 
ments and preventives of fermentation recommended, tf not actually 
tried, show the want of any distinct and generally recognized prin- 
ciple. This is still more forcibly illustrated by the fan that since 
1846 there ha« been no less than 4^4 patents issued for the chem- 
ic.1l treatment of scw^e. In the space at our disposal it will be 
impossible to follow tlie author in detail; but there are some points 
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which he brings out more clearly than any other writer with whose 
works we are familiar, and to those we desire to call attention. 

In speaking of the London system, he pronounces it a failure. 
This system he calls Bazalgettism. from the distinguished engineer 
who has applied it to London. Its essential principle is todischarge 
either directly into an arm of the sea, or into a tidal river, at the 
time of ebb-tide. Sewage matters discharged into the river at 
Barking and Crossness are not pushed out to sea by the combined 
action of the ebbing tide and current, as was expected, bat mingle 
with the water, and work their way back to points tar above the 
outfalls, thus effecting that pollution which the intercepting sewers 
and the costly channels running parallel to the river were to have 
averted. Mr. Slater summarizes the matter as follows : " The Bazal- 
gette process, as applied to London, is a total failure. It involves 
the utter waste of all the manurial matters in the sewage, it aids in 
silting up the bed of the Thames, it occasions a nuisance much 
complained of by the inhabitants of the country below the outfalls 
on both banks, its cost is exceedingly serious, and it does not even 
guarantee to the inhabitants of London an unpolluted river." It 
would be hard to conceive of a more vigorous and thorough con- 
demnation than this which Mr. Slater applies to the sewerage system 
of London, and he is equally emphatic in reference to the proposed 
extension of the system to Thames Haven at an expense of $20.- 
000,000. 

The disposal of sewage by irrigation meets with no better 
treatment at his hands. He asks. " Does irrigation effect its object 
without occasioning annoyance or injury to the inhabitants of the 
district ? " He has never failed to detect an unpleasant odor when 
passing near an irrigation-field in warm, still weather. At Genne- 
villiers, near Paris, the odor on calm, autumnal evenings may, with- 
out exaggeration, be described as abominable. Mr. Slater also 
believes that irrigation- fields may produce actual disease in their 
neighborhood, although he acknowledges that the evidence is some- 
what conflicting. Irrigation does not remove germs, and it en- 
courages flies, which act as carriers of these germs, it may be of 
cholera or typhoid-fever. On this danger from flies the author is very 
emphatic. He says that some of these insects that have become 
saturated with putrescent matter, or actual disease-germs, enter 
our houses and crawl over articles of food. Others settle upon our 
persons, and inflict malignant wounds. Fatal illness has not un- 
frequently been traced to the bite of flies which feed on sewage or 
carrion. These flies being now recognized as among the greatest 
agents for carrying putrid poisons and disease-germs to the healthy, 
it is important that all places where they can increase and multiply! 
and all matters upon which they may feed, should be made offen- 
sive to them or destroyed, as the case may admit. 

These opinions are sustained by the experiments of Dr. Maddox, 
published in the Journal of the Royal Microscopical Society, by 
which it was demonstrated that the cholera bacillus can pass in a 
living state through the digestive organs of flies, and also by the 
experiment of Dr. Grassi, who showed that when segments of the 
tape-worm ( Taenia solium) were placed in water, some of the eggs 
remained suspended therein, and that in the intestines and excre- 
ment of flies that drank of the fluid the eggs were subsequentl; 
found. Observations made by other experimenters are also con- 
firmatory of the fact that insects act as carriers of germs and ova 
of parasites. Mr. Slater believes, too, that sewage-grass is very 
inferior to normal herbage, and quotes experiments made by Mr. 
Smee, and published by him in a work entitled ' Milk in Health 
and Disease," by which it was proven that milk from cows fed on. 
irrigation-grass became sour and underwent putrefaction much soon- 
er than that from cows fed on grass from an ordinary meadow. 

In concluding the discussion of irrigation, the author says that 
irrigation, though an excellent method of disposing of, and at the 
same time utilizing sewage, when suitable land is available, where 
the climate is warm, and the rainfall scanty or intermittent, is 
not applicable where these conditions are absent. Any attempt to 
represent it as the only means of dealing with the sewage difflculty, 
and to force it upon reluctant communities, is a grave error; in 
fact, a crime, the motives for which are in most cases hard to trace. 
The methods of sewage-disposal by flltration. precipitation, de- 
struction, distillation, and freezing, are described, and their advan- 
tages and disadvantages pointed out. 



The author, in concluding his treatise, devotes more than sixty 
pages to giving an abstract of the specifications of the 454 patents for 
the chemical treatment of sewage, occasionally adding a note point- 
ing out what he considers to be their defects. 

Letters of David Ricardo to Thomas Robert Maltkus. E<1. by 
James Bonar. Oxford. Clarendon Pr. 8". S2.75. 

The letters in this collection were written between 1810 and 
1823, the last of the series being dated only a few days before the 
writer's death. They are only in a minor degree personal, being 
mainly devoted to discussing the many questions in political 
economy on which Ricardo and Malthus disagreed. Unfortunately, 
the letters that Malthus wrote to Ricardo have never been found ; 
so that we have only one side of the discussion, which is a draw- 
back both to the interest and to the instructiveness of the corre- 
spondence. It is true that Ricardo often states his opponent's 
arguments ; but such statements cannot supply the place of Mal- 
thus' own words. However, the letters will be very interesting to 
students of economics, illustrating as they do the views of two of 
the principal founders of the science. The men were personal 
friends, and were often in each other's company; but on economic 
themes they differed widely. They agreed in the main on the sub- 
jects of rent and population ; but they disagreed on many matters 
of detail and on some of prime importance. Thus, they differed 
widely as to the definition of value, and as to the influence of sup- 
ply and demand on the one hand, and of cost of production on the 
other, in determining value. They also differed as to the real 
nature of political economy ; Malthus holding that it is an inquiry 
into the nature and causes of wealth, while Ricardo would confine 
it to the subject of distribution only (p. 175). 

The two leading faults in Ricardo's published works appear with 
equal plainness in these letters. The first of these is his habit of 
fixing on one or two economic laws or forces, and tracing out their 
results without regard to the minor influences which often modify 
their action. He seems to have been aware himself of this ten- 
dency in his thinking; for he remarks in one of his letters that one 
of the chief causes of the differences between himself and Malthus 
was that he looked only to the larger and more permanent causes, 
while his opponent was always thinking of the minor ones. On 
this point, as on some others, it would have been well if the two 
friends had been content to learn from each other. The other de- 
fect in Ricardo's theories to which we have alluded is his constant 
assumption that wages are always at the starvation point, so 
that the slightest increase in the cost of living will necessitate a 
rise of wages in order that the supply of labor may be kept 
up. Thus, he argues that a tax on breadstuffs would lead to a rise 
in wages, and consequent fall In profits ; whereas it might only re- 
sult tn reducing the standard of living among the laborers, so that 
the whole burden would fall upon them. 

The friendship between the two correspondents, notwithstanding 
their difference of opinion, was of the warmest character, as is 
proved by many passages in these letters, and also by a remark 
made by Malthus after Ricardo's death, and quoted at the end of 
this volume. He said, " I never loved anybody out of my own 
family so much. Our interchange of opinions was so unreserved, 
and the object after which we were both inquiring was so entirely 
the truth and nothing else, that I cannot but think we sooner or 
later must have agreed." We should add, that the book is well 
edited, and that it contains much information, both tn the text and 
in the notes, about Ricardo and Malthus themselves, and also about 
other political economists who lived in their time, so that it has a 
biographical as well as a scientific interest. 

Lectures on Electricity. By GEORGE Forbes. London and 
New York, Longmans, Green, & Co. 12*". $1.50. 

A NUMBER of popular works on electricity have been published in 
the last few years. Some are clearly written, some are interesting, 
very few are calculated to give correct ideas of the broad principles 
of the science of electricity. 

There are six lectures in Professor Forbes's book, " intended for 
an intelligent audience, ignorant of electrical science, but anxious to 
obtain sufficient knowledge of the subject to be able to follow the 
progress now being made in the science." For its purpose the book 
is admirable. The simpler phenomena — if we may consider any 
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phenomenon as simple — arc clearly explained, anti illustrated by 
experiments, sometimes new. always well arranged. 

Lcclurcs of this kind should have two objects, — to describe Ihc 
phenomena, and state and explain the laws governing the science 
as fully as possible ; and to give the audience an interest in the 
subject, and a ruriosily that will lead to a further sltnly c( it. They 
should give an impulse toward ihoiight, with some material (or 
IhinkioR on. So viewed. Professor Forbes Uan succeeded. 

The first five lectures — on poienti.il, elpctric currents, mag- 
netism, elect ro-rragnel ism. and cicctro-niagnctic induction —are 
extremely satisf-iclory : the last, on dynamo-electric machinery, 
would have been belter omitted. It docs not logically continue 
what has come before, nor is it. even considered apart from ihe 
other lectures, in any way as 3ali<v(actory as Ihey are. 

Taken as a whole, however, the lectures arc to be commended 
for the clearness of CKpositian, accuracy nf statcdienl, and the very 
intcrcsiing way in which they are written. 

NOTES AND NEWS. 
A CvpRi;s F.xploration Fiinr! has hcra formed in [.nndon, Ihc 
object of which will be to carry on archa-o logical researches sim- 
ilar In those of ihe I'alestiiic Exploration Fund. The committee of 
this fund have applied to the high commls'tioner of Cyprus for pcr- 
mt<ision to excavate in the island. This application w.ts supported 
liy a special resolution atldresscd to ihc secretary of state for the 
Colonies by the trustees of the British Museum. Permission has 
now been obtained in respect of one site, the village of Kuuklia, 
which stands on the site of the ancient Paphos ; and operations 
have begun there, on a large scale, which promise to yield results 
of exceptional interest, the special object in view being the great 
temple of Venus. The work is being carried out by students of 
the Etritish School at Athens, under the supervision of the director, 
Mr. Ernest Gardner, whose services, and a contribution of ^t;o, 
were placed at the disgiosal of the Cyprus Kxplor.ition Fund by the 
managing committee of the school. The same sum has been con- 
tributed respectively by the University of Cambridge (from the 
Woils Travelling Fund), the University of tlnford, and the .Society 
for the I'romotion of Hellenic Studies. Individual subscriptions 
amounting to upwards of /6oohave been received. 

— George S. Mackenitie, secretary of the Emin Pacha Relief 
Comminee, publishes the following news, which was sent by mail 
from Zanelbar : " It is reported in the Basaar here that Tippo-Tip. 
after some delay, has sent a number of his men to Mr. Stanley's 
camp on the Aruvimi." This news, which is published with some 
reserve, is very gratifying, as it shows the desire of Tipj)o-Tip to 
carry out the engagements he entered into with Stanley. The ar- 
rival of Tippo's party would enable Major Banteloi to despatch 
without delay Ihe ammunition and reserve stores from the camp 
of Yambuga, at the mouth of the Aruvimi, to Wadelai. Although 
Stanley's progress was evidently not as rapid as was assumed in 
the plan, it is not necessary to entertain serious apprehensions as 
to the safety of his expedition. When it was stated that news of 
Stanley would probably reach us early in March, it was assumed 
thai the steamers of the Kongo Association woul<l visit the stations 
at Aruvimi and Stanley Palls. The steamer ■ St.inley' was to be 
despatched to these pLiccs under the command of Captain van der 
Velde. Unfortunately this able officer died at Leopoldville a few 
weeks ago, his death being announced in the latest issue of the 
Mouvement Ghgrapkiqur. He explored the lower Obangi and its 
tributaries, Ihe Itiiiibiri, and madean unsuccessful aitempl to reach 
the Welle, starting near the most northern point of the grent bend 
of the Kongo. His death has delayed the expedition lo Stanley 
Falls, and for this reason it is assumed that the first news of Stan- 
ley will reach us via Zanzibar. As. however, communication be- 
tween the Mvutan Nsige and the coast is very irr^ular, it is hard 
to tell when dctinite and reliable news will reach us. 

— On Feb. t7 the first memorial erected to a public man in the 
Brighton Mu.seum was unveiled there in the shape of a marble 
medallion portrait of the late distinguished scientist. Dr. Thomas 
Oavidson, the rirst chairm,in of the museum commiticc, .ind whose 
lifelong study of hrachiopoda won for him a foremost name in the 
ranks of paleontologists. 



LETTERS TO THE EDITOR. 
The Snow-Snalce aad the r-Sound. 

THii evidence on the Southern use of thesnow-snake is certainly"" 
not what was expected, and. with my experience of Indian tra- 
ditions, is not satisf,ictory. Passing by this, I will mention two 
things noticed while on the reservation lo-day. Many Seneca snow- 
snakes arc now made there, and these differ from the Onondaga in 
being flat on the opposite surfaces, with the edges slightly rounded. 
A good crust being lacking, an enterprising Indian had made a 
gutter in the snow by the roadside, about fifty rods long, and was 
getting a little money by its use from a imudier of boys. 

I looked up the name carefully. It h,id been written for me, as 
before stated, and f had somewhat hastily asked several ils name 
when last there, without noticing any iliscrcpancy. Now. it ap- 
peared that Mr. Hewitt was partially right ; but every man, woman, 
and child gave it as kii-u/hfn-lak. or ka-w<rn-t.iA, changing the 
supposed r into n uniformly, and sometimes hardening the /t into 
_i'. As I paid special alletition to the second syllable, my own or- 
thography stands corrected in this case, and that of Mr. Hewitt 
also. I also corrected one other word in which I made a similar 
error in sotne casual work. 

In testing the version of the Lord's Prayer given me. a second 
time, the question is not so clear. I am not in the least troubled 
with 0(osis. anti had used reasonable circ. but without regard to 
the objection now made. The first three instances in which I then 
retained the letter inaybecalled doubtful. I went ovcrihem again 
wiih my old friend Albert Cusick, and although the letter seemed 
there as the words were read, — and perhaps ordinary speech is 
the true lesl, — yet the sound almost disappeared when each sylla- 
ble was taken by itself. In the fourth, where a clause was para- 
phrased rather th.in tr,inslated, there is less room for uncertainty. 
The sound is fuller, and is not n-adily dispensed with. But for its 
rarity elsewhere, 1 certainly should retain it there. 

The last test I used was with Ihc luimcrals given by Schoolcraft 
in his Onondaga vocabulary. He credits some words in it to the 
Mohawk. I do not reEuember that he does these, but they arc not 
of the Onondaga language. In the first ten Onondaga numerals, r 
does not occur. 

It is evident, of course, that Zeisherger incorporated many Mo- 
hawk words in his Onondaga lexicon, .ind his early study of thai 
tongue perhaps sufiicienlly accounts for this; but how he could 
have spent the time he did at Onondaga, for the sole purpose of 
studying the language, and yet used this letter so much, and even 
in proper names, without its partial use by the central nation, is 
not easily understood. 

One of the eminent authorities cited for Ihe early disuse of the 
letter seems merely to quote from another, but some historical 
facts may have been overlooked. The Jesuit missions at Onondaga 
were abandoned late in the seventeenth century, though the mis- 
sionaries sometimes came there very early in the eighteenth. In 
preparing a list of historic Onond.iga.s, I took notice of a half-cen- 
tury of this /(•jZ-y'ifrw/J' period. From 1725 to 1775. 1 found the 
names of fifty-seven Oiiondagas, and twcnty-lhree of these con- 
tainer! the letter r. Teyautaruntt. an Onondaga sachem, wai 
speaker in 1775, as he had been long before. The year previous, 
the Onond-ig.! sachems haci a private audience with the new Indian 
agent. Col. Guy Johnson, and some of their distinguished men were 
presented lo him. In the names of four out of the eight mentioned, 
is found the nominally obsolete letter. Here I leave the question. 

W. M. BEAt;CHAMP. 
Baldwiomlle, N.V., March L 

Needed — An Improved Means of attaching Microscopical 
Objectives. 

THF. recent interesting discussion in .SivW/^^ regarding the defects 
of existing microscopes ought to lead to practical results. While 
the subject is under consideration, every detail ought to be passed 
under review, or rather studied {ii nar/a, accepting no legacies of 
the past, no matter how useful they may have been in their day, 
provided we can find better devices. One ver)' important thing to 
be considered is the means whereby objectives arc to be attached 
to the lube of the microscope. Obviously, what we need for this 
purpose is a device so simple it can be easily manufactured and 
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used, — one that is durable, and not liable to get out of order ; 
which will fix the objective firmly in position, and yet will permit it 
to be attached or removed with the least possible expenditure of 
time and energy. It must be admitted that the screw meets all 
these requirements except in the important matter of attaching and 
removing the objective. The screw is not an expeditious mode of 
attachment, although it may be improved by lessening the number 
of the threads so that only one or two turns of the objective tube 
would be needed in order to bring it to position. Most objects 
require to be studied under different amplifications, and the time 
spent in changing from one to another is a real loss. Most work- 
ing microscopists will begrudge every second spent in changing, 
not only because their time is valuable, but also because an object 
may thus be lost, at least for a time, especially if it is a moving 
object. If it is possible, objectives should be attachable and 
removable without having to draw back the tube of the microscope 
or disturb the object. This is accomplished by the revolving nose- 
piece, but under the disadvantage of being somewhat bulky ; also it 
answers for only two or three powers, and leaves the unused ob- 
jectives exposed to the dust. The Facility nose-piece, the Zent- 
mayer cut-away nose-piece, etc., show that objectives can be at- 
tached more quickly than by the ordinary screw ; yet, like the 
screw, these devices require drawing back the tube in order to be 
attached. It will be a great gain if some way can be devised 
whereby each objective can be easily and instantly slid into place 
from the side, the new objective pushing out the one in former 
use as it is itself pushed in. This would probably involve a square 
or rectangular plate fixed to the top of the objective, sliding in ways 
fixed to the instrument tube, or some other equivalent arrange- 
ment. It is not, however, my present purpose to discuss the ways 
and means for gaining the important end of attaching the objec- 
tive by some more speedy device than the screw, only to call 
attention to the subject. If no device superior to the screw can 
be found, by all means, let the fittest survive. On the other 
hand, it is neither mechanical, nor in the end economical, to let 
the screw, because it is already in the field, stand in the way of 
a better device. At the present time both microscopists and manu- 
facturers are agreed on the society screw, and those who prefer 
nose-pieces have to go to the expense of providing adapters. It 
will be no more than fair to change the programme. Suppose we 
agree on some standard form and size of nose-piece, and let those 
who prefer screws provide the adapters. 

By having the nose-piece attached directly to the objective tube, 
we would do away with screws entirely, also all need of adapters 
except to tubes already provided with screws. 

It may be objected that there are so many possible ways of at- 
taching objectives, that there is no probability of coming to an 
agreement up>on a single standard size and form of attachment 
whereby the objectives of all makers could be used on every 
microscope, as they are under the present arrangement of the 
society screw. 

In reply it may be said that we cannot know this until after the 
attempt has been made. If American microscopists take con- 
certed action for making their needs known, it must result in a 
great many suggestions as to the proper mechanical devices for 
securing the desired ends. The resources of mechanicians were 
not exhausted when the screw was invented. I believe it is only a 
question of lime when the ordinary screw will be replaced by some 
more expeditious device, perhaps by some form of sliding collar, or, 
if the term be preferred, by the American nose-piece. 

G. H. Stone. 

Colorado Springs, Col., March 16. 

Is the Rainfall increasing on the Plains ? 
In your issue of March 2, I observe the statement attributed to 
the chief signal officer, corroborating "the prevalent opinion that 
the rainfall in the West is increasing," while Mr. Henry Gannett 
" dismisses this popular idea as baseless." My own opinion is de- 
cidedly in favor of the affirmative of this question. My personal 
observations for twenty years at this point indicate the existence of 
a rainfall cycle of about seven years in duration, each septennial 
period including two or more consecutive years of precipitation 
above the average, and a similar series of years with precipitation 



below the average. A seven-year cycle is also illustrated in the 
Fort Leavenworth rainfall, whose records cover double the period 
of my own observations at Lawrence. Recognizing the existence 
of this cycle, it will require a minimum series of fourteen years of 
records to warrant a division of the period into two equal parts for 
the purpose of determining the question of an increase of rainfall. 
I would therefore eliminate from Mr. Gannett's fist all but nine of 
the twenty-six stations. At these stations the aggregate increase 
of precipitation in the second half of the periods of observation is 
109 inches, which gives an average annual increase of 1.2S inches 
for the nine stations. This is certainly a decided increase, although 
the average period of observation is only nineteen years. 

But the length of the period of observation at Fort Leavenworth 
is thirty-nine (instead of twenty-eight, as given in Mr. Gannett's 
table), — from 1836 to 1874. A study of this series of observation 
is of great interest, since it is the largest series' in our possession, 
and especially since its division into two equal parts throws the first 
half entirely into the period preceding the settlement of Kansas, while 
the second half is placed entirely within the period of settlement of 
this great Commonwealth. The total precipitation in the first half of 
this period (ending June 30, 1855) was 592.84 inches, giving an annual 
average of 30.40 inches, while in the second half (ending Dec. 31, 
1874) it was 696.29 inches, giving an annual average of 35.70 inches. 
This shows a total increase of 103.45 inches, or an average annual 
increase of 5.30 inches. This is assuredly a change worthy of 
notice, involving an increased precipitation of more than seventeen 
per cent. 

My figures concerning the Fort Leavenworth rainfall are derived 
from a transcript of the records furnished by Prof. Joseph Henry 
of the Smithsonian Institution, and published in the ' Annual Re- 
port of the Kansas Board of Agriculture for the Year 1874.* In 
this transcript there are no records for 19 of the 468 months of the 
39 years. Five of these blanks occur in the first half of the period, 
and have been filled by inserting the average precipitation for the 
months in question. Twelve of the blanks occur in the second half 
of the period, and have been filled by inserting the actual rainfall 
for those months at Lawrence, Manhattan, and Fort Riley, all of 
which stations are within about one hundred miles of Fort Leaven- 
worth, and have a smaller rainfall than that of Fort Leavenworth. 

The following diagram is appended as exhibiting more clearly this 
periodicity according to my observations at Lawrence : — 
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ANNUAL BAINPALL AT LAWRBNCB, KAN., 186B-87. 

A similar platting of the Fort Leavenworth rainfall exhibits six 
periods of excessive precipitation, separated by intervals of seven 
years, and alternating with periods of deficient precipitation, in the 
same manner as in the above diagp-am of the Lawrence rainfall. 

F. H. Snow. 

LawKBCG, Kan., March 13. 



Bacteriology in our Medical Schools. 

In connection with the subject of bacteriology in the schools, it 
should be stated that Johns Hopkins University, though it has not 
yet established a medical course, has organized a pathological in- 
stitute. In this institute the subject of bacteriology is thoroughly 
taught in the most approved manner by a competent board of in- 
structors. H. W. Conn. 

UiddletowD, Conn., BCarch ti. 
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(liesuu with jaj). No.) 

LAit 

Ii(« 

Lippincoti'i Maicatine 

Lillrll'ii l.ivma A^B .....•■... 

Little M-cn uiid Womca 

l^mdon QuarlcTly. 

Mai-initlaii'i MagiuiQe 

UaEuine o( American Hiatory 

McdicMl inrl Surpcai) JduihaI - 

Mechanical i'ln|pn«rT 

MeulWfrker 

MicrtMfopc, The. 

Nature..,. , 

New Princeton ItavWw • 

North Amerrean Review.... 

Outuis • 

Overland Mantkly ■< 

Pwuy . . 

Political Science Quart crlr 

Poputar Science Monthly •■■ 

Popular Science News 

Porifolio, The 

Practilioeier • 

Public Opinion 

Puck 

Pack (German] 

Qiiattfily Kevlcw (Londm) 

RurarNew-Yorker.'.'.'.'.'.^"'.";!^ 

St.NiulM>laa 

School I oumal 

Seientiltc American. • 

Supplement 

Architect and Buildcn' edition.. 

Scribner's Uafaiine 

Souihem Cullivator ....... 

Sprinirfeld Kepulilicaja (weekly).... 

Studay School Time* 

Te»rhcn' iBUtiute 

Texaa Sidini* 

Trcaauir-Trovc . 

Tnith Seeker. The. 

Wi.lr A-.'ike .. ., 

YAiing ^'nlki' JcuTnal 
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N. D. C. HODGES, 

47 Lafayette Place, 

New Xork, 



BOOK-NOTES. 

— The Philadelphia Socia.1 Scii:rn;e Asso- 
ciation will shorlly publish n monogt^ph by 
Vrot. E. J. James, of the Univcrsily of Penn- 
sylvania, entitled ' Chairs of Ped.igngic-S in 
our Colleges and Universities.' 

— In the ariicle entitled* Where Shall We 
Spend Our Summer.'' which Gen. A. W. 
Grecly. chiel signal ofiiccr. will contribute 
to the April ScrOmer's, he shows (as far as 
one can i>rcdir.l from the series o( observa- 
tions made by the Signal Service of the Army 
for many years) which will be the three hot- 
test days of the coming summer, cast of the 
Mississippi River. 

— Messrs, Lee Sc Shepard. Boston, will 
soon publish the following books : ' Chips 
from a Teacher's Workshop ; or, Kdiicaiional 
Topics of the Day.' by L. R. KlL-mm, Ph.D. ; 
and a new edition of • Prc-Glacial Man and 
the Arj'an Race.' whicli was first issued a 
few weeks ago, by Lorcnio Burge. 

— The D, Lothmp Company announces 
the preparation and speedy publication ol a 
series of graphic historical narrations by 
popular .mthors, telling the story of the 
States i:f the Americati Union from their 
earliest beginnings to the present day, • The 
Story of the States " will be issued under the 
editorial supervision of Elbridge S. Brooks. 
Each volume will be fully illustrated with 
designs by L. J. Bridgman. The initial vol- 
umes will appear in the spring oF 1 888. New 
York, Ohio, and Louisiana arc now nearly 
ready. The volumes already arranged arc. 
"The Story of California,' by Noah Brooks; 

• The Story of Massachusetts.' by Kdward 
Everett Male; 'The Story of Virginia,' by 
Marion Harland ; ' The Stury of Loui.'iiana,' 
by Maurice Thompson ; "The Story of New 
York," by Elbridge S. Brooks; *Thc Story 
of Ohio,' by Alexander Black ; ■ The Story 
of Missouri.' by Jessie Benton Fremont ; 
'The .Story of Vermont,' by John Heaton; 
•The Stor>- of Texas,* by E, S. Nadal ; 'The 
Story of Maryland,' by John R. Cor)'cll ; ' The 
Story of Colorado.' by Charies M. Skinner ; 

• The Story of Kentucky." by Emma M. Con- 
nelly; 'The Story of the District of Colum- 
bia.' by Edmund Alton ; ' The Story of 
Maine.' by Almon Gunnison ; 'The Story of 
Pennsylvania,' by Olive Rislcy Seward ; ' "rhc 
Story of Connecticut,' |jy Sidney I.uska. 

— Mr. Kcnnan's Siberian papers, illustrated 
by Mr. G, A. Frost, who accompanieil Mr. 
Kcnnan on his trip through Asiatic Russia, 
will begin in the May Century, Their ap- 
pearance has been deferred on account of 
the author's desire to group in preliminary 
papers — the last of which will be in the 
April Century — an account of the conditions 
and evunls in Russia directly related to the 
exile system. 



German Simplified 
Spanish Simplified 

The fiiiluwjji^ wUU Le lti\in<i vniincitlJv c'lai.-tiL.ti for 
aclf-iniinjction: (i.) Uermao Simplified— Complete in 
It Illlm1^«^< (with kejrtXt.so. (a.) Spanith Simplified — 
13 uuuibcn (with kejr*) lo cb. «ich ; No. 7 now ready : 
anewnumbcc en the Aral ofevevy month. Sold l>y all 
hcuikscltcn. Sent, poBtMid, on rccdpl of price, by 
Prof. A. KnoBach, 140 NatMa St., New York. 



Amusements of New York. 



VCEUM THEATRE. 
' DANIEL FROHMAPI. 



iktaaacw. 



Cor, 41b Avenitc and 13d St. 

THE WIFE, 

A New Play by L), B«L*»co and H. C. D« Millc 

Preceded by Editha'i Bnrglaf. 

Eveninci, S:is. Salurdaf Matinees a 



TyfADISON-SQUAKK THKATRE. 

"* MK. A. M. fAl.MtlK. Sole Man acei. 

Eveninip at 8:jiq. Saturday mating at a. 

THE LONDON COMEDY SUCCE.SS, 

HEART OF HEARTS. 

HEART OF HEARTS. 

Uy Henry Arthur Jonei, Author o( " The Silver King. 
Ac. 



WALI-ACK'S. THIRD WEEK. 

Under ihc direction of Mr. HESKV M ABBEY 
MAKCH 1), 

14:0 JsrE"y . 
:M:o3srE-x". 

Ev«B(nci,al B;i5. Matinie Saturday al arts- 



r^ASINO. Broadwn-attd j^tbGt, 

** Eveninnaie, Mallnee Satuidoy at ». 

THE BRir.TlTEST, MERRIEST, AND MOST F.N- 

JOYAIII.F.COMII-OI'ERAEVER PRF.SENTED, 

AS PERFORilKD NKARLV 70.. TIMES. 

ERMINIE. 

KECElVF,n WITH BOARS OF LAUOHTF.R. 



B' 



ROADWAY THEATRE. 

HKOADWAV, ,iST-SI".,AND jTH-AV. 

UaoaMer Mr. FRANK W. SANGER. 

Ackjiow ted lied )<v the 

ENTIRE PRfi^ 

THE HANDSOMEST THEATRE IN THK CJ'rV", 

PractioalK nre-ptnol. Thnroiishly Oimloriable, 

Perfectly Ventilated, RcslCoiHinicinl, and 

SAEEST THEATRE JN THE WORLD. 

EVERY EVENINC anJ SATURDAY MATINEE. 

FANNY DAVENPORT. 

IN VICTORIEN SARDOU'S MASTERPIECE. 

LA TOSCA. 

BOX OrPICR OPEN FROM g A.M. to 10 P.M. 

Doxe^ 9ie. Iio, IB. OrcheMra italb. It.to. 

Orcketun circle, fi.jo and li. Baleieay, St.ja Mtd It, 

Gallery. y> and jj ccnia. Adminnoo, so centa. 



ACADEMY GILMORE A TOMKINS, 
CADBMV Prapriclon aail Manann. 

MARCH »i. 

Buodmann, " Jekyll and Hyde." 

*S< so, 7SC.. ti.oo. 



DALY'S THEATRE, Broadway and joih .St. 
Unibr the maoascuwat of Mr. AUQUSTIN 
DALY. 
Orrbcitr^ ti.4o. Dtcia Circk, (1. Second Italcaay. noc, 
EVERY EVENING al Suj. MATINEES b«vu> at a. 
EVERY NIGHT at t:it. production of Shalupoarc'* 
comedy in Ave xn^ ' Mmiummer Nichi't Dteam, by 
AUGUSIIN DALY. 
MAT1NEE.S WEDNESDAYS anil SATURDAYS. 



STANDARD THEATRE. Broadway and 33d at. 
97TH TIME. LAST WEEK. 

STEELE MACKAVE IN 

PAUL KAUVAR. 

'('Thuntday, Maivh g^. xx^ih uitJ touvenir luglit. 



nOCKSTADER'S THEATRE. 

'^ DocVttiuIci, Shepard & Cmiu, Proprietor*, 

FOURTH WEEK, 

Crowded Huuiei. A Succeiv Without DoubL 

CORINNE IN ARCADIA. 

Rc»er»ed S*»l«, iv. *.<•, JJ, St. 

EVENINGS. t:is Matinee WED. AND SAT. ATa. 

•,• In preparation. MONTE CRISTO. JR. 



> DEN MUSEE. 33d St., between jOi and «lb Ave. 

' Open from n to i>._ SumUy. 1 to 11. 

New GrouiM, New Ps.iiitin«, New Aitraclion*. 

ERDEl.Yl (JaCZI. 

andhii HItNr.ARIAN I^RCHF.STRA. 

CONCERTS FROM j to^ AND B to 11. 

Second CKhiblti<:n of Painiin^i now open. 

Adnutaion 10 all, jn ccnti. Children *j cent*. 

Ajceb, the M3'alifyin2 Cheu Autotnatoa. 
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UMCOUALLCD Tor CEMENTINC, 

irKi4, c>k«v fVUfe. ;>M"'' liiEhr^. Aj- ^Ivait 

Russia Cement C o ■ , ^'.n,l.iVw^ Jl^'^ ^ 

TllVSn ll!ii*>ii rvTc iiHi"! In llin Stnitlin'JtilMtJ l[iiittluti> 

■I WMttliincMii fur nil Up work ol mouuUiip e|>t)cU 
noiut — tj ibR r)ov<>rum<>ui Antrualn outl ].>(>[iiin' 
Boat BuU^iiiK»< ^y t''*' IMIIninit ]'k1m<?i> t.'*r i'«., 
Uaaou £ HtuiiUti i.'rjinu nu't I'lnno Co., auil ti>- 
■latlMUl^lA of (1rat'''lAfui mnniilni-l.iirnm mil] nii'vliiui- 
tea (liruiiiilioiit Din vorlil, Tcir nil Jtliid* af Diirt wi>rk. 
Pn»noaii,-<tJ MTHONdKST AKUESIVK KNUWX. 
801<1 In ttn r-niiK for muchonlun anil amuttiLini, hui) 
In buitlpt fur rnmlly ui>«. Tlie IaiaI quiuiUty boI<I 
beiiv""i> Jnti., }i«t\ aii'l J»ti., IMV, lu «11 imrU ut tb« 
W<^rl>1 ninridtiU'-l u> uver ttS Mlt.LlDM mxTTLD. Ita 
4uro will K*^t Ui« (/•niuitir linl'Agr-'n iiifula unly by 



KIMBALL'S SATIN STRAIGHT 
CUT CtGARETTES, 

rco(>lc or felincd laste who 
detiire except ions lly ftnr Hgai- 
eitc« »hcHi!il g>c nnly our 
STKAUHIT CUT. [.ui U|i 
in %aiin |ia(krtx nml tioxcft of 
I0<. 3CK, 50^. ami inf>- 
■ 4 FIRST PRIZE M&DALS. 

WM. S. KIMHAJLL <St CO. 



jRtfllAMIfllUIl 



[GOOD NEWS 
TO LADIES. 



t. .\i"»'« ; oar tinif i" km 
r'tTn (i-r '"If <r!tlir»l»'il 

iiilfiil (i'Jifl luml HI Mww 
_ : InaTrft >'t-t. IHiilirr Scl, 

GciloT ■ ■■.(.i-i'[.ii " >i 1. Wuii-it,iiniuiAnin, 
W W-r. .-r . [" "I ii.ri I- <. I lull c>ink*ii1ma<MKM 

Ttii{ titiKXT snkH\v%H rv.K in.. 

r. 0. Ilos m. Ilukda V»uy Sl.. New Vurfe. 



W.B.WALHSLCUCO. 

B. & J. BECK* 

1016 Chtttnut Strwl, Phlli. 

Microscopes and all 
Accessories and Ap- 
paratus. Photograph- 
ic im.l Photo-Micro- 
Saphic Apparatus and 
utfits. 

Sp ectac lea. Eye 
GlaMes, Opera and 
BSarine Glaitci, etc. 

niusiratcrt Price L.i«t 
luiletl /ret to any ad- 
dress. Mcnliori ScilNCKi 
in coTi-otpainiling with u». 



sci: 

SPRING AND SUMMER 

DRESSj;OODS. 
JAMES MCCREERY& CO. 

arc now oflTorlti^ itir (uIIuwIuk 
Hiii'N i>t l>re>i» UoodN : 

t'hcfk and Mtri|M'il CiM'viotH 44- 
iiiL'li, 7 Ac; n4-lnch. 85c. and 
4tL.OO: worth #1.00 HiKl $1.25. 

Tilt* ubovft aiv rtMiiiirkiililr rnhip. 

ORDERS i from any part of the country 

BY } will receiTc careful and prompt 

MAIL t attention. Mention this paper. 

JAMES McCEEEEY & CO. 

BROADWAY AND ELEVENTH ST., 

NKW YOKK. 



HARVARD UNIVERSITY. 



Coinsoaf inuni'-tian will be flrta in the lollowinc 
uibjecti during ilie ■uiaimr vuitliiia iif i*iS : — 

l)'iiJinv,Oi<ini>iiy. ttc'ich.Gemuia, Geology. HUtoiy, 
Plynicf, PKyucal Training, Topotnpliy. 

For infomiaiiom apply to IM SecreUry ol Harvard 
Univmiiy. Cuabiiit|{^> Ma*>. 



Mauti'M KelercoL-p Iiidvxos. 

Relrrenrei ii> nnd transcript) nr trsn^ialioni of ibe tit- 
«r»tiirc a< tMV KiiniKcr lumiUiad br U: PICKMAN 
MANN. WA-«.mji<;TOK. D. C 

Corrupoadence tee, JO cenu. RxpUiutory rtrcular^ 
(let. 



■<? 



rpglEfflVtWlEWi 



^ n 



k>*rAoHr 



^t^Gj: 



The Travelers Insurance Company 

o( }|artford,Conn,,ori:anitcil i9A4,i>^itt both /.(/f 
PtlUitt and Ar.-iJmt /'eliriit. (Inly Urpi accKJTnl 
cotnpiny tn Atner'^a. Only f j a year to profnuonal 
M>d buitocu men [or cacb tt.ooo ioumDce, with $; 
weekly tadcinnlry, Mu puld puliiry-hutdeti nearly 
$ii.ooa,OMh AIL pcUckd noD-forfoilabl«. All clainu 
paid, without diKiRiiii. and immediately on nccipl of 
• itiaf act (My pK">l. 
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sK^EPAi 
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A TEMPORARY BINDER 

for Stiefue t>i now ready, and will Lie mailed 
postpaid 01 receipt of price. 



]it2i 



a»ih - - 

Half Mor«cC9 - 



JO oeaia. 
n cnU. 



Tbiabifldet it itroog, dmahJc and 
eU(anI, haa gilt lidc-uiio, ood allows 
the upc«iin£ of ihe puea peffcclly 
Hat Any numbei cuilie ulcn out 
01 TviiUced vithoiii diatnibinK the 
nlk«r«. Abil ibt (lapeM Arc not muti> 
laied (or >ub>«<iu«iit perm aneat bind' 
ing. Filed III tkia liiiider, .Kiiracr is 
alwayn ccnrenicDt lor refere<i<c. 

N. D. C. HODGES. 
47 Ijfaycltc I'lace, New York. 



TILESTON & HOLLWGSWORTH, 

64 Federal Street. Boston. 

MnnnfAclurcriof Fine Book Papers (or let- 
ter press and cwt printing. The nltcnlion of 
uulUishcrs and primers Is called to out Ivorj 
FiDJsb (no gloss) paper. A tioon to «tudiont 
men. reflecting no duzling iflare injurious to the 
•yea. Approved and used by the hcM educa- 
iiAnnl puDiithen In (he country. 



OAgCAfl/S IN BOOKS. AUTOCKAFHS. ETC 
" OialrigunfrM. LoaxAixc LtBHAKV. 41 W. ti*i 

Sr.. Srw Vntli. 
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NEW YORK. APRIL 6. 1888. 



SiNOLB CoPiBS, Tkw Ckwt«. 
$3.50 Per Vrar, in Advakcs. 



Sawr«d tt H«« Tcrrk PoflMMSMU S*aond-ClaM MMJ-MatMr. 



Editorial ...... 

Internationa] Co|iyriglii. — Mr. G. E. GoodMIuw's Kcporl cm 
ihe SontKO Eanliquakc. — Tlic Audahoii Monument. 

Helen Keller 

Scientific News in Washington. 

The SiHioia E.iiil>i|Liai<L' ..... 
r>U;orti«n in PUne-Talilc ShccU .... 

Electrical Science. 

Allernattng vfrtut Catitinuotis Current Itistribution , 
Elcclric Motors for Mining-Wotk .... 
Kailiarky and .Schenck .'Vt.cnmuUlors 
The SchaiiKhtiS Primiuy iJailciy . . , . 



»S9 



160 



Book-Reviews. 

The [-ung WliUe Mounlaiit 

A Manual of Analytical ChcraUtry . 

Ihe Urine . , - 

Notes and News 
Letters to the Editor. 

Dr. Edwaid TrwD and the Ooclrioe t4 Ocacenl 
Temptmtur* of the Soco River 



1*9 



Cha>Ui F. C^x 169 
J9hn M, Btttchttdif 170 



The Science Company^ Publishers^ 4J Lafayette Place, New York, 

Loudon agent: G, E. Stechfrt, 26 King WiUiom Si., Strand. 



IMPORTANT TO SUBSCRIBERS. 

Realizing that the circulation "^u^^S^; 

SCIENCE 

can be increased in no way better than by the honest 
recommendation and aid of its subscribers, the pub- 
lisher of SCIENCE is prepared to extend for six 
months the term of any subscriber who will forward 
with the money for one year ($3.50) the name of a new 
subscriber not already on the list. Liberal commissions 
will be paid canvassers. Address, 

PUBLISHER OF SCIENCE, 

47 Lafayette Place, New York. 
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Revolutionary Shorthand Book. 

"EXACr PHONOGRAPHY; 



lock Kschanic member (.inil In iMt Kre'iJcni) 7* y. 
lif! Stciiugf'ri' Am'h, Xc Complete T'lxr-B'^&lf, ^ 
d»picdioiiELV-lNSTRUCTlClN,-al a KKVUIX- 
"U}N*ARVSVSrEM.lliiiili«:anl»ihi:iiiJelliiii« ivof 



A Spiem »iUi COS.VFCTIBLE STROKE VOVVEI. 

SIGNS,*" by (.'.so, R JIUhf.pj Sie.MJjrapher ■.! NY, 

SiMk kschanic member (.inil in iBii Pnt«Liicni> N V. 

Stai 

>■!>, 

T! 

•DpMlol iht trimrnon plr .niPL-niiihy, ind «ccuiH, hv a 

ndtcal tiuiciTaii™. KXACI'NE^S wilfi DREVITY 

Specially adaptid to Lcjal anc oclicr Techuicil work. A 

pn<iaaKra|>liii: author wnlc* n( il : — "On technical cnit' 

Mr, yuu ara ahMd of any form at Pitoun'i plionoK- 

nphy." The author dkima muaI »ut>eriuhly fii .*«- 

IW0II, imamotf/laik ■i.rrfii. StlAHPLV 4nd SURKLY 

DISriN'rUISHlSG J[id WITHOUT SAC«IHCK 
of MKKVITV, where th* old nhonogrjpliy tn^kc* ividi^- 
tinciLoft A MClDtRS' WORK. ADAI'VKK to MOD- 
ERN REQUIRKM ENTS. Kivcpp. I^iiu \.i* M«- 
imi, ill ih irihjnd. iltuiirale tti a'l.ipcaunn tovartnoi lin- 
|[iii){ri fl i& I pp.. VDJ iitc cntirivrd, — itlil>trJtin)[ ail 
priiiEi|)lei w-.th un|>rci:cde(ile'l tutncu. 

E. 0. EASTOM. WuMaclon, D.C-.offilinl Staniiitra;ihsr 
In StiX Route and (iuitciu iiiali. tiiya of the wotk : "Am 
utiiRc-d thil by th« •)r.iem therein 11 («ily *rl nu', Mu- 
■JcBii may i<;-irii in Kntc jhotdiami with urealci neitiinty 
aud pnciiiuti thin by uiiy »( tl<c 'jIJct fry»iem*." 

ISAAC S. DEMENT, ChiTOjD. Speed Comexani ^i N,V 
State SmnDgt'ri' Am'ii nM«tii>t(. till, wyi : " Vou have 
cc'>a<n<y captured the p'i»< "ii ligiiidtf" 

THiEO. C. ROSE. oft^iaJ Supreme Cjtirt Stonog'f. El- 
miM, N.V.. Mr> . ■■ I think it i4 a ereat impi^jcaicnl in 
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Ik the avthurs and publishers could remain in Washing- 
ton for a monlh or two. and stir up the members of Congre&s about 
once a week by way of remembrance, we believe ihal Ihe iiiter- 
nationaJ copjTight bill might be passed during the present session. 
During the week ihcy were there, they found friends on every side, 
some of ihetn unexpected ones. The (act thAt all interests have 
been harmonized ; that even the representatives of labor, whom the 
politicians are more afraid of than any other class of people who go 
to Washington with ' demands.* are satisfied. — has made a very 
marked impression upon Congress. We hear from Washington 
(hat the bill is vcr> likely lo pass the Senate before the adjourn- 
ment, and to be reported favorably from the judiciary comtniltee of 
the House. It is doubtful if the latter body, already pretty deep in 
the maics of political legislation, and in less than two weeks to be 
wrestling Avith the lariff bill, and annual appropriations, and a hun- 
■dred and one other topics, will have any lime to devote to this 
mcasjrc of simple justice. The principal trouble with the inter- 
national copyright bill is that there is no politics in it. 



Mr. G. E. GoonFEl,LOW's report upon the e])icentral region 
of the Sonora earthquake, published elsewhere in this issue of 
Sciftict, is the first connected or at all complete description of it 
that has yet been received in the United Stales. Some fragmentary 
and disconnected accounts by the Mexican scientific commissioners 
had been forwarded to the government through the Slate Depart- 
ment, but these were so meagre and disjointed as to he of very Ut- 
ile value, except as supplementary to Mr. Goodfellow's report. The 
latter, prepared as it was by a gentleman who makes no preten- 
sions to scienliific expertness, is considered at the United States 
Ceological Survey Oflice as a very remarkable and creditable per- 
formance. It is rare that a report is received at that office from 
any source, which gives evidence of so systematic, conscientious, 
and thorough investigation, of such perfect freedom from precon- 
ceived ideas or theories, and in which the results of an inquiry are 
given with so much suczcinctness and intelligence, Mr. GootlfcUow 
has received many compliments at the Geological Survey Oflice for 
his excellent piece of scientific work. 

THE committees in charge of the memorial lo Audubon have 
selected a design, and are now actively engaged in endeavoring to 
false the necessary funds. The committee of ihc New York Acad- 
emy of Sciences are associated with committees of ihc Torrey 
Botanical Club, the Natural History Association of Stalcn Island, 
the Audubon Society, ihc American Ornithological Union, the 
Linna-an Society of New York, and the Manhallan Chapter of the 
Agassis Association. They have so far received only a small 
amount of contributions, and are anxious to have the mailer com- 
pleted, so as to have the unveiling of the monument take place in 
the early fall, if possible. The design for the monument is shown 
in the annexed cut. It consists of a runic cross of North River 
blueslone. which wilt he eighteen feet high above the ha<ic. mounted 
on a pedcsl.il which will be six feet in height. The cross will be 
covered on both sides with designs of the birds and animals which 
Audubon described, the selections being made by a special com- 
mittee of the jomt committees appointed for the purpose. The 
base will have upon one side a bas-relief of Audubon, surrounded 
by the Florida water-lily, which he discovered and described. On 



one side will be his rifle and game-bag, he being one of the most 
expert shots of his time. The other face will be filled by a suitable 
inscription to his memory. The monument is to be placed in Trin- 
ity Cemetery, at the foot of Audubon Avenue, and will be one of 
the most beautiful monuments in any cemetery in New York. The 
cHect of the relief and carving upon the North River bluestone i& 






*^»-, 
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such as to bring out the desiK ' •< lime give exactly 

the same effect as the ornamentation of the old runic crosses. The 
monument itself will cost ten thousand dollars. This does not in- 
clude the erection of the vault, and the exchange of the new plot 
for the old one, which has been kindly undertaken by the corpora- 
tion of Trinity Church. Subscriptions may be sent to Dr. Britton, 
Columbia College. 
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SCIENTIFIC NEWS IN WASHINGTON. 

Mr. GoodFellow's Report: the Locus of the Temblor; Description of 
the Great Fault ; Damage to Towns ; the Shaking-up of the Moun- 
tains ; Fixing the Epicentral Area ; Indications of Two or More 
Impulses ; the Direction of the Wave ; the Time. — Distortion in 
Plane-Table Sheets. 

The Sonora Earthqoidce. 

Mr. George E. Goodfellow of Tombstone, Arizona, has just 
sent to Capt. C. E. Button, of the United States Geological Survey, 
a carefully prepared report on the earthquake which occurred May 
3, 1887, in the south-western part of the United Stales and in the 
northern portion of Mexico. His observations were made during 
two journeys to the centre of disturbance in Sonera. Very little 
was learned by the Brst journey, principally because the time was 
wasted in searching for an alleged active volcano which had been 
graphically described by an imaginative correspondent of the New 
York Herald, but which never existed. 

In a second trip, Mr. Goodfellow met Prof. Jos£ G. Aguileria, of 
the Mexican Exploring Commission, which was engaged in making 
a similar investigation. An arrangement was made with him by 
Mr. Goodfellow to exchange information ; but, as he had received 
no report from Professor Aguileria as late as March 5 of the pres- 
ent year, his report is based almost exclusively upon his own 
observations. 

After having explained why it was absolutely impossible to ascer- 
tain the time of the first shock in and about the epicentral area, 
and some other important data, on account of the absence of time- 
pieces, the illiteracy of the people and their indisposition to give facts 
if they had them, the sparse population and inaccessibility of the 
country, the absence of all means of rapid communication or transit, 
and, last but not least, the unparalleled severity of the rainy season 
of 1887, Mr. Goodfellow says, — 

" The seismic movements of May 3, 1887, were felt from Toluca, 
capital of the State of Mexico, 26 leagues south-west from the City 
of Mexico, to Albuquerque or Santa F6 on the north, and from 
Yuma and Guajmnas on the west, to a point about 60 miles east of 
£1 Paso on the east. ... A central tract of maximum intensity, 
owing to superficial manifestations of ruinous energy, can be located 
with a considerable degree of certainty, and may be placed in the 
San Bernardino valley, and probably a contiguous portion of the 
Teras Mountains. 

" The valley of the San Bernardino is a typical south-western ' 
one. It takes its name from an alleged stream, which rises near 
the border, in the United States, and, flowing southwards, empties 
into the Yaqui. These south-western valleys may be divided into 
three parts, — the narrow bed of the water-course ; the alluvial 
overflow bottom ; and the mesas, including the foot-hills of the 
encompassing mountains, for one merges into the other so rapidly, 
it is bard to tell where the dividing-line may be. Confining my 
description to the central seismic region, — the Cordilleras of 
Mexico, — the Sierra Madres, wherein it lies, may be said to have 
a general north-and-south course. The main chain is composed of 
numerous short ranges having a trend of 20" north or 30" west. 
Between each of these ranges is a pass with commonly an easterly 
and westerly direction, usually carrying more or less water. The 
valleys before described have the north-and-south direction of the 
bordering mountains. These mountains, varying in altitude from 
four thousand to ten thousand feet, are composed, for the most 
part, of tertiary metamorphic and eruptive rocks. In the range 
east of the Fronteras valley, and also east of the San Bernardino, 
are paleozoic . strata, presumably carboniferous. The mesas are 
made up of more or less closely aggregated drift from the moun- 
tains. The depth of this detritus may be gauged by a description of 
some mesas in the neighborhood of Babispe. Between Babispe 
and the Madera Mountains is a mesa several miles in length which 
is completely isolated. The level of the river at 'Babispe is about 
3,950 feet; and this mesa rises to the height of 4,500 feet, 1,500 
feet above the altitude of the river, arid is composed entirely of 
coarse drift. This is shown in many places by chaimels of lateral 
erosion. 

" The water-courses display the usual phenomena of south-west- 
em streams, water appearing in occasional places throughout the 



entire length of the bed, but a great quantity from a few inches to 
a few feet beneath the surface. On the eastern margin of the San 
Bernardino valley, where mesas merge into foot-hills, close to the 
steeper part of the mountains ; on the mesas and in the water- 
courses of the valley, — are located the evidences of the severity of 
the earthquake. These consist of a single large fault and many 
minor fissures and downthrows. The former is on the base of 
the mountains ; the latter, on the mesas and in the immediate beds 
of the streams. The large fault begins at the northern end o! the 
valley, a few miles south of the line, in what is called Elias Creek, 
a tributary of the San Benmrdino. It commences very gradually 
on the southern bank of the stream, increasing in width as it makes 
a curve towards the carton of Los Embudos, from which point to 
its end the general direction of the fissure is north and south. 
It has a winding course, following the tortuous tine of the base 
of the ranges in all its sinuosities to and across the Yaqui River, 
into the Teras Mountains some miles. Its total length, as far as 
followed, is about thirty-five miles." In a private letter to Captain 
Dutton, Mr. Goodfellow says, " In a note to Science, I stated that 
the fault was one hundred miles in length. This was a great 
error." He then explains that there are no good maps of Sonora 
and Chihuahua, save one, and that one he had not seen at the 
time. He was therefore obliged to Judge of the lengfth of the fis- 
sure by the time it took him to travel, and by very uncertain Mexi- 
can reports of distances. " The average difference of level between 
the two sides is a little over seven feet. In some places, as oppo- 
site Pitaicachi, the difference is much greater. In its entirety north 
of the Yaqui, it conforms to the usual law of faults by having the 
hanging wall the lowest ; but, after passing that river some two 
miles, there is a place for a short distance, some two or three hun- 
dred yards, where the hanging wall is the highest. The difference 
in level of the portion south of the river is about three feet. At 
the point mentioned, where the hanging wall is elevated, the varia- 
tion is a trifle more. 

" The first question rising in the mind, after viewing the fissure, 
is, ' Is it an ideal fault, or the mere changing of the drift of the 
mesas by reason of alteration in subterranean reservoirs of the val- 
ley ? ' As favoring the first view, is the fact that it lies so near to 
the base of the mountains its entire length. With the structure of 
the valleys, before described, did it lie out on the mesas away from 
the foot of the Sierras, the conclusion would be almost irresistible 
that it is nothing more than a slip of alluvial drift, as the river-bed 
downthrows undoubtedly are. But, by examining closely its locale 
and characteristics, there seems a preponderance of evidence favor- 
ing the first opinion. Still there is this one thing to ■be recorded ; 
nowhere in its path, as far as I saw it, can be seen an instance of 
the solid rock showing a participation in the fissuring, except at 
Pitaicachi, where a dike may be seen in the breast of the slip. 
This, I think, is more apparent than real. There are but three 
places that I saw along the line where such rents could show. 
These are, first, a small caiion a short distance north of Pitaicachi ; 
second, a carton in the Cabellera Mountains ; next, at the Yaqui 
River, In all of these places is running water, which would have 
been sufficient to destroy evidence of petrous rupture. In the up- 
per carton, which I will call ' Elisu,' the fissure passes some three 
hundred feet to the west, and below a stratified mass of shaly rock 
which rises abruptly at this point. The approaches to these cartons 
are very steep; the walls at the locus mentioned being on the 
southern side almost vertical, on the other at an angle of at least 45°. 
The causes, then, of partial non-appearance of the crack on the 
sides of the carton are self-evident, — the inclination is too great. 
In every one of the other arroyos and cartons crossed by the fissure, 
the bottom had as great a rent as the surface of the mesa above, 
and the walls were depressed proportionately to their inclination. 
In the Cabellera Carton the fault is somewhat closer to the rocks, 
but, aside from this, the other manifestations are the same. I 
have no doubt that in both, at the time of the first disturbance, the 
alteration of lex'el in their beds was equal to that on each side 
above, but the stream soon filled and levelled them. That this is 
the true solution of the problem, I have had ample evidence in 
other arroyos usually dry. In these, succeeding the rains and con- 
sequent temporary torrential flow, the break was rapidly evened,, 
and was no more visible than in the places mentioned. At San 
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RalacI, where it crosses ihc Vaqui, the explanation is not so easy. 
Approaching the river (rem ihe north, until within ksa Clian a mile. 
ihe average ilrop is maintained. There, however, it gratiuajty 
diminishes until within about three hundred feet of the stream, 
where it becomes simply a cr.icW in the bluff which leads to the 
riircr-hank. On the opposite side it recommences as jrratlually.but 
never attains I lie oUl wi<ith. not cxcecdinj; in any place over five 
feel, and gently lesseninjj, until at the point I abandonpd il. nearly 
live miles south of the ri«r. the difference in level is a foot or less. 
On this sinithcrn pnnion may he noticed two facts. — lirsl, Ihe 
course is more directly into the mountains; no longer hugging 
their base, il strikes directly iur their heart : next, and perhaps not 
the Icisi important, is the plicrnonienon of Ihe tiHin};iiig>wali eleva- 
tion instead of depression. Al the pUcc I left ofT following it, a 
division into two occurred, the splil Liking place at [he fool of a 
moderately high hill of reddish-looking mciamorphic rock. Wheth- 
er the tissurc extends farther to the south, I cannot of my own 
knowledge say. From some intelligent |)ros|)cctors ihal went into 
the Tcras Mountains afterwards, attracted by the idea that such 
terrcstri.-tl commotion ought to develop some leads of mineral, and 
whom I asked to note any peculiarities observed. 1 learned that il 
docs extend about fifteen miles more to the south. From ihe 
diminutive size of the fault where I last saw ii, this seems to m« 
improb-iblc. U cerijiinly is not impossible, .ind the st.ilnnent may 
be taken suhjudice. One ihing is assured ; the Ter.\s Mount.iins 
have been wofully broken up ; this I personally know. I have 
been told by Colonel Kosterlilzky. who has recently been there. 
that on the Chihuahua side o( the Espuelas and f'icaicachi, is a 
duplicate of the San Bernardino fault, I have endeavored to con- 
firm this, but without success. 

" When 1 first viewed the end on ihe northern siile of the river al 
San Rafael, il seemed ccriain ihat there was the termination of the 
rupture ; and it was not uniil one of my Mexican escorts had crossed 
the stream, and hunted in the thick brush, that it was discovered 
leading up the hill. The explanation of the diminution ai this place 
10 a mere crack on each side of the river is not entirely plain lo my 
mind : therefore I leave the problem lo you for solution. The rock 
is indubitably involved in the slip at this point, although the drift 
prevents it from being seen. !f it was not, there could be no fault- 
ing of even an inch, for it is not loose mesa drift, simply a slight 
coveiing with the results of clifl: denudation. The solid rock shows 
close on both skies of the f.iutl. 

"The pa*s through the mountains, where the Vaqui reverses its 
course, is a very narrow one. three or four miles in Length. The 
walls are perpendicular on each side, rising to the height of several 
hundred feel, and are composed, as arc the immediate hills on the 
north and the mountains on the south, of some reddish-gray look- 
ing rock. proh.ibIy eruptive. Al Ihe point where Ihe river de- 
bouches from the pass, ami on the last bluff on thf north, ihc fault 
passes through its centre, becoming a mere crack. The pass is. or 
was then, impassable, though some of the Mexicans with me said 
they had gone through it when ihe river was very low : at all other 
limes it is impossible to penetrate the gorge. 

"Some things to he nolic«l about the fauU, in connection wilh 
its sinuous course, are the small fissures al each bend with any 
great degree of anguL-trity. These occur on Ihc salients of each 
Angle, but have no great length, in no place extending over » few 
hundred yards, except opposite the Cabcllera Mountains, where 
there is a triplicate division over a mile in length. This gives the 
inain fault the apiiearance of bavins been compressed lineally from 
the south, most of them having the free end to the north, They 
are mostly ground-throws, not simply cracks. 

"From Piiaicacht to Cabellcra Cafion the fault is far up on the 
immediate foot-hills, and subsequently crosses them where there 
can be no doubt as to a petrous substructure al slight depth. !lut. 
as all of them are more or lew entcnsively covered with ti/bris. I 
saw no spot in ihe face of the fault where a rent of solid rock was 
visible. Neither did I follow it closely through this section, owing 
to the weather when there, Thus I missed exploring the locality 
of all others which might have illustrated the point at issue. No 
one, however, who might stand and look over the ground at that 
»ectton could doubt, that, even if nowhere else there was slipping of 
solid rock, hen* certainly there must be. A ptHnt which attracted 



my aileniion, and which seemed significant, was the appearance o! 
the foot-wall of the slip in many places, particularly where it abutted 
closely on the mountains. This was ihe polished surface, as if the 
same pl,^cc had been the seal of similar perturbations in the past. 
At these points the drift appciired to be more thoroughly consoli- 
dated than at other localities. This -siriation .ind polishing began 
within a few inches of the upper margin of the wall. —a place 
where one would think slipping of the loosely aggregated mesa 
drift would cause such an appearance. In addition, the fault at 
these places usually was hacked a short distance by the more dur- 
able portion of the mountains, generally a bluff of some extent from 
fifty feet to one hundred yards away. In no part of the line of 
greatest drop is the fall less than eight feet, while in many places, 
it exceeds twenty. The estimated altitude of the mountains is, 
Guadaloupes. Kspueias, and Cabelleras. about 7,003 feet ; the Tcras. 
9,000 lo 10.000. 

" This, then, is a description of the big fault Wc will now con- 
sider the river-bed cracks and downthrows, for they come next in 
size. Degintiing about the San Bernardino Ranch, at the line, these 
lesions exist as far as Granadas, which was .t~s far south as I went. 
These ruptures are not continuous. This form is most marked 
about Batcpito and Babispe. It is safe to say that the bed of ever)" 
water-course in the San Bernardino valley lias changed level rela- 
tive to the mesa from six inches lo two Icct. This has nothing to 
do With the alteration of heighl as connected with, or caused by, 
the great fault: that is additional. These livcr-bottom dislocations 
seem 10 be a breaking-away of the bed from the enclosing mesa. 
The mesas composed of drill are from twenty to one hundred and 
fifty feet in height .ibove the alluvial bottom, averaging perhaps 
fifty. The cracks begirt at or within a few feet of the base of these 
terr.ices. and their course is that of the river-bed. The extent of 
these from San Bernardino in a direct line I have lold. They also , 
run from Uaccrac lo below San Miguelilo. on the upper portion of 
the Yaqui, but arc lost sight of al that point. Whether this b« 
due to a tola! absence, or to the fact that the trail leads away from 
the river. 1 cannot tell ; but from a short distance below San Miguel. 
to a crossing called • Pedregoso." I saw none, at such points .is we 
struck the river in Ihe line of the trail. These for<ls, however, 
were at places where the nature of the channel would have pre- 
vented any such phenomena, it being rocky and narrow. The 
Vrontcr.is valley, cast of Ihe San Bernardino, but tributary to il. as 
may be seen by the water-course, was severely cracked up in the 
same manner, but in a degree nol lo be compared with the iwo first 
named. 

'■ In addition to ihese cracks .ind dislocations in the valleys 
named, were lesions of aniMher kind. — outbursts of siind and water 
through fissures and small crater-like holes, a few inches to a foot 
or more in diameter. This phenomenon was experienced in the 
Sulphur Spring and San I'edro valleys in the United Stales to a 
con»deraiile extent, but not with the severity found farther south. 
Al Batepiio Ranch, an area two miles long by one wide w;is four 
or more inches deep with water Immediately succeeding the lirsl 
shock on M.iy 3. This w-ts the greatest quantity of water thrown 
up at any one place; but the total amount must, have been very 
great, as the craters are met with wherever the river-cracks exist, 
and sometimes where thej- do not, 

-' The next cLiss of fissures are simple cracks without depression 
existing on the mesas. None of them are, as naturally would be 
the case, through solid rock. They are many and extensive on ihe 
mesas of Ihc San Bernardino valley, and have a general direction 
towards the main fault. Their width varies from an inch lo a foot 
ur two. usually under a foot. 

" Next of thesurface phenomena to be considered is Ihe line of 
devasuiion in the mountains. Mere we find millions of cubic feet 
of rock thrown down from the mountains to the canons and water- 
courses below. Cliffs of solid crysulline rock are shattered and 
split, as if a charge of giant-jiowder had l>een lodged carefully 
amongst them for (he express purpose of .innihilating them. The 
m.-\gnitude of the quake can be apprcci.ited more by ihe evidences 
of iis force in the mountains than by the fault. The fault has Ihe 
appearance, and gives the idea, that it could not be helped ; tt simply 
sunk, as Topsy growctl. But the rending and splitting of such 
masses as the mountain-cliffs impress one wilh a profound idea 
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and respect for the forces at work. This line of devastation will 
again be referred to. 

"Of the towns most damaged, the principal one was Babispe. 
This typical little Mexican town lies on the west bank'of the Yaqui or 
'Babispe ' River, as it is there called. The old town is situated on 
a terrace of the larger mesa, where the new town is. This lower 
mesa is about thirty feet above the river-level, and about sixty feet 
below the surface of the upper mesa. The composition of the mesa 
is, as previously indicated, loosely a^regated drift from the moun- 
tains. At this place the superficial deposit is very imperfectly con- 
solidated. Back of the town, to the west, is the Madera range of 
mountains, a branch of the Teras. The range is directly to the 
west, and it cannot be over three or four miles away. So far as the 
method of Mallet in noting angles of emergence, etc.. is concerned, 
I have this to say: there is not the slightest doubt that Mr. Mal- 
let, or one equally as expert, could have succeeded with it, for there 
were plenty of fissured walls and overturned objects on which to 
work. There were all angles of emergence in one building, — 
cracks ranging from ten degrees to vertical, with several diverging 
branches. It seems to me that all that can be gathered out of the 
chaotic state of affairs is, thai there has been a considerable shake- 
up. Apparently the buildings are very substantial, being con- 
structed of adobes 24X 12. These are laid double, which makes 
all walls 2d. inches in width. The average height is 8 to 10 feet ; 
only one in the town having been greater, and that was 22 feet. 
The roofs are made by laying rafters, or ' vigas ' as they are called, 
from one wall to the other; then covering these with cane, ocotilla, 
or brush, and that with mud, to a thickness of at least six inches. 
This makes an extremely heavy roof, but certainly the most suitable 
one for the climate. Above the vigas is built a slight coping, or 
6re-wall ; and at intervals are openings with wooden troughs to 
permit the passage of rain-water. The remains of the building 
with the four corner posts standing are those of an exceptionally 
built one ; and a very lucky exception it was in this case, for it saved 
the lives of four persons who were in it at the time. 

" Of the dwellings destroyed, the major portion were on the 
northern and eastern side of the plaza. All walls facing the plaza 
on its west side whose linear direction was north and south were 
thrown down, falling toward the east. These were from eight to 
twenty feet in width, averaging probably ten feet. Of the houses 
on the south side of the plaza, which lie at the junction of the ter- 
race on which the town is, with the foot of the mesa above, none 
were seriously damaged. They were more or less cracked, but 
were not prostrated. The church is the most conspicuous monu- 
ment of the devastating energy of the temblor. It was not, per- 
haps, as substantial a structure as some of our slighter but more 
modem civilized buildings, but it certainly could lay claim to the 
dignity of having withstood the storms and prayers of at least two 
centuries. 

"The destruction of life was, in my opinion, largely due to the 
style of architecture. The walls were not held together. In some 
instances I found the north-and-south walls had separated and let 
the vigas down into the house on one side. This involved motion 
of at least a foot. The walls two feet thick, viga laid to cover the 
entire width was obliged to slip that distance before it could drop. 
The horizontal cracks at the base of the walls indicated the motion. 
All damage was done by the first shock. The effect of subsequent 
tremors was visible only by psychological manifestations. Almost 
without exception, both sexes gave way to their terror, and devoted 
themselves to religious exercises for the purpose of propitiating the 
wrath of — so the priest said — a justly offended Deity. 

" Opotu was the next town of any size to suffer considerable in- 
jury. This place lies south-west of Babispe, on the Yaqui River. 
It is situated on a bluff of alluvial drift on the bank of the river, some 
fifty feet above the stream. The axes of the two are pretty much 
the same as those of Babispe, almost north, south, east, and west ; the 
population a trifle greater. There were nine people killed outright, 
and several others injured. I think the intensity of the shock here 
was fully as great as in Babispe ; but the buildings did not possess 
the age of those in the latter place, none in Opotu being much over 
twenty-five years old, while none in Babispe were less than one 
hundred or two hundred. Perhaps this made less difference than 
at first sight seems possible. Owing to the manner of construc- 



tion, a certain amount of repairs are constantly necessitated, which 
would, of course, tend to render them more stable. Of the walls 
thrown down, with two or three exceptions, all fell to the west- 
ward, though the upper portion of a few of the east-and-west walls 
had toppled over towards the south. Walls over twelve feet in 
length, with their linear axis east and west, suffered entirely in the 
east and west corners. Where they were shorter, they were 
thrown down, falling indifferently north or south. The charac- 
teristic damage received by all houses not prostrated was in the 
comers. 

" In Fronteras several buildings were destroyed, and one child 
killed. Fronteras is just off the overflow bottom of the little stream 
which goes by the name of the ' Fronteras River." The river is 
about three-quarters of a mile to the east of the village, and nearly 
on the same level. A portion of the pueblo is on an isolated drift 
mesa thirty to fifty feet higher than the remainder. On this mesa 
is where most of the damage^was done. It is not over one hundred 
feet wide at any portion of it occupied by the houses, consequently 
presents facilities for amplitude of wave-motion not possessed by 
the lower town. The Fronteras valley is many miles in width, 
mesas included, and the allu-vial part of it is thoroughly water- 
soaked. The river-bed skirts rather closely the ranges of moun- 
tains on the eastern side of the valley. The buildings of Fronteras 
are of great age, — one to two hundred years. San Bernardino 
Ranch may be considered as on the same isoseismal. Here were 
two buildings of adobe, presumably substantial, though slighter 
than the Mexican-built structures. Both were instantly prostrated 
at the time of the first shock, fortunately injuring no one. 

" The foregoing makes up the pueblo line of maximum intensity. 
I wish now again to consider what I have ventured to name the 
mountain circle of worst disturbance, or the interior line of maxi- 
mum intensity. The line of demarcation is as distinct as a street 
in a city. In the order in which I saw them, would be. first, the 
one on the trail to Babispe. south of Bedregoso. This is from one 
hundred to three hundred yards in width : it is difficult to tell, as 
the route is through a deep, narrow canon, but through there the 
shattering of the rocks has been extensive. Tons have fallen into 
the caftons from the cliffs above. Before reaching that point, the 
disturbance has been moderate, and, after passing, the country has 
the same appearance. The next place passed having the look of 
equal dynamic energy was far to the south, on the range between 
Bacadehuachi and Granadas, about halfway, probably a trifle nearer 
the latter. Here identical phenomena were exhibited, — a narrow 
line where rocks, shaly and crystalline, have been terribly broken 
up. . . . On the trail from Opotu to Fronteras, between Nacosart 
and the Yaqui, and a little more than halfway from Fronteras to 
Batepito, similar phenomena were seen. 

"The preceding localities form an isoseismal which I have called 
as above. Let me relate some of the objective symptoms which 
have determined my opinion in this matter. In the course of my 
journey, in spite of the condition of Batepito, I came to the con- 
clusion ihat the epicentral area was in the Teras Mountains. The 
principal reason I had for this was the character of phenomena 
hourly occurring. During all the time I was circling that region, 
those mountains were continually the seat of various seismic mani- 
festations. The principal of those was the rumbling, roaring, or, 
as it seemed to me, the groaning of those massive peaks. Usually 
this would be succeeded by a more or less severe shock ; but many 
times the noise would be heard, lasting a minute or more, but no 
tremor followed. While I was in the neighborhood, certainly, all 
seismic disturbances had their origin from those mountains, irre- 
spective of my situation. I had rigged up a seismograph, if such a 
contrivance can be entitled to the name, consisting of a bullet sus- 
pended in a large beer-bottle. This, with moderate accuracy, gave 
me the direction of the vibrations, and all seemed to come from the 
northern end of the Teras Mountains. Connecting these interior 
mountain-points, and erecting perpendiculars, the mean epicen- 
tram is thrown south of the San Bernardino valley. If the Babispe, 
Opotu, Fronteras, and San Bernardino -Ranch are joined, and 
the same plan pursued, the upper end begins about Pitaicachi, and 
the lower somewhere near the other mean. 

" Admitting that the central region is about the north end of the 
Teras, and the southern portion of the San Bernardino valley, the 
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peculiarity which aitracted my ailention was apparently the two 
circles of maximum intcnsiij-. — the mountain -I inc. and the one 
indicated by the destroyed and injured towns. The solution is (or 
you. Bui the thought has obtruded itself in mr mind, why caniiol 
there be areas of re-eii force m en l in earth as in water waves, where 
a succession of small impulses .ire followed by an aggregated one ? 
This by reflection apd accumulation of successive shocks from the 
focus. Of course, the point could be placed on the isuscismal of 
the towns, or considered as areas of characterisllc epicenlral dis- 
turbance. 

Noteworthy is the immunity of Bacerac and San Miguel; the 
former nine miles south, the latter three and one-half miles 10 the 
nortli. of Babii^ite. Though the energy of the shock was undoubt- 
edly great, no serious damage was inflicted, save to the feelings of 
tile inhabitants; and the dcyree of religious (rcnry originated, more 
than comjwnsated (or ihe lack of seismic perturbations. They can 
be put on the isoseismat of Tombstone. 

"Of the effects of the UmMar, none have Iieen of greater inier- 
est or more importance than the modificatioii of the water-supply 
of the shaken district. During; the first shock, .ill over the area of 
severe and even modtrate vjbratior. the phenomena of watcr-cra- 
lers were exhibited. This, however, was merely a temijorary affair, 
the flow ceasing as soon as the violent shaking w.ts over. It istlie 
permanent re arrangement of the water-distribution which wc have 
to consider. Many apocryphal storitrs have been told of the won- 
derful inrresse of water in the Yaqui and other streams inimediate- 
lysucceeding the earthquake. In addition to the outpouring of the 
crater water, many springs were made. This latter effect was not, 
however, an instanLincous one. In most of the rivers and springs 
where there has been increase, at first they went almost dry ; then 
in .T few d.-iysor weeks was a gradual augmenution of water, this 
antedating the rainy season. At the present time there is an alter- 
ation in the w.iter-supply. with others, of the following streams and 
springs : the rivers of Krontrras, Yaqui, and San Itcmardino ; the 
springs of Penuelas and severahothers with uncertain names: the 
arroyos of the passes. Elias, £Iisu.and Cabeltera. Most important Ls 
the V'aqui Kiver. This gradually gaiiiud i[i volume after the Arst 
diminution, until the flow equalled its midwinter amount. The San 
Bernardino is now flowing from head to mouth, a thing never before 
known at this season of the year, and is said to be gaining. Several 
impoitanl springs on the easlein side of ihc mountains, opposite 
Bal)is]n* in Chihuahua, were increased in size, notably Penuelas on 
the Carretas Ranch, A ruinbcr of entirely new springs were 
started. In fact, over the entire central seismic region, the water- 
supply has visibly augmented. In considering this, the effect of an 
unusually severe rainy season must be estimated. 

"The rainy season of 18S7 has been unequalled since 1881. 
There was, however, an unquestioned gain of water b«fore this set 
in. But when it did come, there was nothing by which one could 
judge wlirther a specified enlarged flow was due lo rain or fem- 
bhr. The summer rainfall has been added lo grc.itly by an ex- 
traordinary winter downpour. Altogether, there has been suflictenl 
celestial increment lo throw considerable doubt on the proximate 
origin of the terrancan and subterr.inean surplus. Unlike* the 
treasury* surplus, there is no need of reduction. It is required. 
By reason of this extraordinary quantity of aerial moisture, the es- 
timate of Ihe value of the quake lo the country must be held as 
subject lo modifications in the future, should a dry season super- 
vene, and demonstrate that the abundance of water was due to the 
hea\-cns. not to the earth. One cannot contemplate the San Uernar- 
dino vullej- without believing thai such stupendous changes .is are 
there manifest must have caused some permancnl alteration in the 
subterranean rescn'oir, — either increment or decrement. And if, 
al the lapse of a year, a decidctl increase is noted, as has been, the 
former result must be concluded to have taken place. 

" It will be noted in all reports thai the direction of the first 
shock is given as from west 10 cist. This, perforce, in most in- 
stances can be nought but error, especially on the line of the ratl- 
nKids from Cuaymas nonh. But let us consider ihe case of the 
Sulphur Spring valley. At the time of the primary quake a cattic 
round-up was going on at the station called Abbott's Ranch. The 
house is near the centre of the %'alley. which is here nearly thirty 
miles wide, and thoroughly waterlogged. There is no running 



stream ; but over its entire area water exists, frum a few feet in 
depth on the margin, to but a few inches in the centre, which is full 
of swampy holes. It is a mass of alluvium, neither the mesas nor 
the bordering ranges on the west or cast encroaching much on the 
margins. All reports from this place (and I have interviewed at 
leasl thirty of the one hundre<] or less men present when the first 
shock occurred) say it came from ihe west. The explanation I 
h.ivc to advance for this may or may not be a tenable one. ll i* 
this : in all earthquakes, near the central region there is what may 
be called a ' resonant area ' preceding the vibratory movements of 
ihc earth. This, in ihe Umbhr of May 3. antedate<l the onset of 
the iiennors a sufficiently long lime lo have passed to the west and 
north-west at the instant the shake began. Of course, the noise 
being in the west, the origin of the simultaneous terraneart move- 
mcnis was of necessity located there. This, however, does not en- 
tirely answer for the Sulphur Spring valley. There they claim to 
have seen Ihe rocks falling and the dust rising on the western side 
of the valley first, and some seconds later the same phenomena on 
the eastern. I am inclined to think that this is to a certain extent 
true. My reasons are the character and continuity of the mountain- 
ranges extending from the western side of the cplcentral area to the 
western portion of the v.iLIey. and the nature of the v.illey iisdf. 
Th<' rate of vibration .ind wave-prnp-igalioii must have been modi- 
fied by passing through so saturated and heterogeneous a mass as 
the latter. The mounlains are not actually continuous Iwlween the 
points menltoned, but there is less breaking, therefore slighter ap- 
parent chance of interruption, on that line than any other; and it 
seems not an improbable or impossible hypothesis to assume ihat 
the waves, both of sound and of movement, were propagated along 
that line most rapidly, and did reach ihe western side of the v.il!ey 
anterior to the lime they made iheir appearance in ihe east. If this 
be not the solution of such united testimony. It must be solved in 
some rrlhcr way, I think Ihc lime-data indicate this view of it, 
though in this you must be the judge, 

" Among other s^.^ueltir. the mouniain-fircs which the effects of 
the earthquake were ihe sole factors in originating, were due to 
two causes. — falling bowlders and tlic emission of ignited gases. 
The Sierra Madre fires were, beyond question, synchronous, and 
arose similarly. The evidences of gaseous irruption were few but 
striking. Primarily were the statements of many who claim lo 
have seen streaks of flame at different points, in the course of the 
first night in particular, and several times thereafter during suc- 
ceeding days and nights while the heavy shocks continued. This 
evidence mighl have been a subjective sensation purely, due to in- 
herent mendacity, or phenomena of fright similar to the stellar 
exhibition of syncope. The objective testimony cannot, I believe, 
he gainsaid. The shifting of such a tremendous mass of earth 
must have had some concomitant phenomena; and, if water and 
gas shot oul lo varying but moderate altitudes, why should not 
ignited gas do the same? It did; and the evidence was found in 
sc\cral places, both in the river-beds and in the hills along the line 
of faulting. This consisted of cinders about the margins and on 
the walls of ihe river-fissures, and the discovcrj- of bum branches 
overhanging ihc edges of such places, as well as the same testi- 
mony on some of the hills and mountains near the main fault. 

•' Anywhere near one hundred and fifty miles of the centre the 
energy of the shocks was considerable. All along the Sonora 
Railroad, from Guaymas to Nogales. and from the latter place lo 
Benson, Tucson, Kl K150, and as far north as Albuquerque, gen- 
eral alarm was excited. From Charleston to Benson, in the San 
Peiiro vnllc)', was a section of quite violent and terrifying motion. 
Water-tanks slopped over, cars were set in motion on the track, 
chimneys thrown down, buildings cracked, and vvaier spouted up 
from the ground. The last -mentioned phenomenon was not ex- 
hibited north of Fairlwinks. The track sank and l>ent at a point 
where it runs in an cast-and-west course, about two miles west of 
Fairbanks. The convexity of the bend was south. These villages 
and stations are in the narrow, alluvial bottom of ihc river-course. 

"Al Batepiio are some old adobe houses. They were frail and 
in ruins many years anterior lo the earthquake, hut it is remarkable 
thai Ihe remaining walls were not prostrated by the shock. Of 
course, some of the upper portion was broken off. and one or two 
having roofs crumbled in. Such structures in Babispe. Opotu, 
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Fronteras, or San Bernardino, would have been demolished. These 
houses stand in the centre of the section mentioned as having been 
covered with water several inches deep, and which has sunk over 
four feet. 

" Tombstone being the nearest place where a number of lime- 
observations could be compared, it becomes requisite to know with 
as great exactitude as possible the instant the shock arrived. At 
the onset of the temblor I had just noted the time, and my watch 
was partially in my hand in the act of returning it to my pocket- 
When I looited, it was 3.4S mining time, which was that day thirty- 
five minutes faster than standard or railroad time. When, recog- 
nizing the nature of the- phenomena occurring, I again looked at 
my watch, just one and three-quarters minutes had elapsed. This 
was after the tremors had passed. The noise, resemblingartiUery- 
firing more than any thing else, continued for some seconds, dying 
slowly away in the north, to return in a few seconds from the south. 
By careful comparison and consideration of at least thirty different 
statements as to the Tombstone time, I am compelled to put the 
onset at 2.13, with a possible and probable error of ten or fifteen 
seconds. From Guaymas to Benson I have made personal inqui- 
ries, and think there is room for more error than in the Tombstone 
time. The difference in Sonora time and standard was that day 
thirty-four minutes. 

" As concisely as possible 1 have tried to convey to you the facts 
as seen by myself, and ventured some crude notions based upon 
my interpretation of the observed phenomena. My idea of the ex- 
planation of the opinion that the shocks came from the west is not 
altogether theory. I have had the good or bad fortune to have 
witnessed and felt a large number of mild and severe temblors the 
past year; and if the judgment of a non-expert, based upon per- 
sonal experience, be worth consideration, then the assumption is 
not valueless, and is worthy of your investigation." 

Mr. Goodfellow's report is accompanied by maps and photo- 
graphs, references to which are omitted here, as have also been 
some few brief passages not essential to a comprehension of the 
facts. 

Distortion in Plaae-Table Sheets. 

Mr. H. G. Ogden presented to the Philosophical Society, March 
17, some observations on the effects produced in a plane-table 
sheet by its absorption of moisture. It is well known that wetting 
a sheet of paper causes it to swell or expand, and that, when the 
sheet has dried again, it has returned to about its original dimen- 
sions. Mechanical draughtsmen have realized the errors liable to 
occur in their work from this cause, and have eifected a partial 
remedy by shrinking the paper upon a board, and securing the 
edges to prevent further contraction, and then to provide against 
expansion by working in a reasonably dry air. Surveyors using 
the plane table resort to the same devices when executing work of 
great refinement, especially if they have not the check afforded by 
the positions of a triangulation previously plotted on the sheet. 
But even with a well-conditioned triangulation, unless the paper is 
glued to the board, the contraction is frequently the cause of great 
annoyance, and sometimes of error. 

When a sheet of paper expands from moisture, the percentage 
of increase in length is less in the direction of the grain of the 
paper than at right angles to that direction, or across the grain, and 
the difference between these percentages is practically the distor- 
tion. If the percentage of increase should be the same in both 
directions, there would be only a change of scale : all distances 
would be proportionally increased, and the points would bear the 
same relations to each other as before the expansion. 

While it is true that the primary cause of the distortion is the ab- 
sorption of moisture, the resultant effect is usually a permanent 
contraction, subject only to slight changes, except under the condi- 
tion of excessive moisture. It is while this point of permanent con- 
traction is being reached that the greatest annoyance is experienced 
and the most serious errors are likely to occur. Mr. Ogden thei) 
described a series of experiments made at the Coast Survey office 
some years ago, to ascertain the changes in length that took place 
in the hand-made antiquarian paper backed with muslin. Inspec- 
tion of these observations, when plotted in the form of a curve, 
shows that there was a decided tendency to assume a state of per- 



manent contraction. The readings at this point for each cross- 
section, are 35 and 26 d. c. m., or at the rate of a little over 
.5 d, c. m. per inch of paper in one case, and .4 d. c. m. in the 
other. The difference between these rates is the average distor- 
tion in this case, — a quantity that is quite appreciable in a foot 
of paper, and very plainly so in two feet. In field-work, Mr. Ogden 
said that he had frequently found the distortion double this amount, 
and in one instance he remembered it nearly three times as large. 
He had also worked a whole season without any appreciable devel- 
opment of distortion. 

In charts or maps printed from copperplates, or by any process 
that required wetting the paper, this distortion is largely developed, 
usually averaging as great as one per cent, and, if inferior paper 
has been used, as much as two or three per cent. The fact that 
this distortion exists is frequently not realized even by the most ex- 
pert navigators, and some even magnify the errors by laying off 
courses with a protractor, discarding the compass-cards printed 
with the chart. These compass-cards are affected by the contrac- 
tion exactly as the sheet is : directions ascertained by them«re per- 
fectly good, but the graphic angle between any two directions is 
erroneous, except in the case where the directions are on the lines 
of contraction. 

Mr. Ogden then referred to a diagram, a copy of which is given 
herewith. A, B, C, etc., were plotted in the true relations. After 
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the sheet has contracted, a, b, c, etc., represent the relations those 
points have assumed. The paper contracts at a uniform rate in 
each direction. 

The table is supposed to be at .V, the exact centre of the figure, 
and it_is required to determine the position by the distorted points 
a, b, c, etc. By reversing the telescope, we ihjmediately ascertain 
that we are directly on the line HD. It will also show that we are 
on the lines AE, CG, and BF. But the distortion is not apparent 
until the telescope is pointed at the signals, and the lines are 
drawn on the sheet. Then if we orient by the line HD, we shall 
produce the figure of the diagram, giving five determinations, i, 2. 
3, 4, and X, each made with four well-conditioned points. Any one 
of these positions would be considered satisfactory if we had not 
the other points to show that something was wrong. To orient by 
the lines BF will produce the same result. But if we take the diag- 
onal AE, we shall have two positions at 5 and 7, formed by the 
intersection of the diagonal points, with the lines from the other 
points running wild. Using the diagonal CG would give two 
points at 6 and 8, with the lines at the other points running wild, as 
before. 

There is no question, that, out of the nine positions developed by 
these settings, that at X is the only true compromise. When the 
sheet is distorted, all positions are compromises ; and X is the true 
compromise in this case, for it is on the lines GC, AE, etc. : a being 
below, and e above, the line connecting A and E, by equal quanti- 
ties, a line drawn between the distorted points a and e must pass 
through the middle point X. The positions 5, 6, 7, and 8 cannot 
be true, because the lines forming them will not pass through the 
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□pposile points when extended, which we know to be conditions 
thai must be filled. 

The plane lablc is essentially a ilirrctioii instrument. Theoreti- 
cally we CAn do perFcct work without knowing » single distance, 
and afterwards, by measuring some length between objects marked 
on the sheet, determine a scale for the whole. This bring the cise. 
the angle at the occupied station, between two points marked on the 
sheet, will be Ihc same wherever the points may happen to be on 
the paper. It is the practical application of the geometric (unctions 
o( similar triangles. But the distortion of a sheet destroys these 
perfect proportions, for we have to preserve dircciions between 
fixed objects, and kncwiiigly tncre.\sc or diminish the angle con- 
tained between the directions. As at .V, we know that it is in its 
proper position on the line between ixf, eg, etc. ; but we know also 
that the angle aXh is smaller than it is in nature, and the aogle 
aXc is larger. 

Thi> forcing the position docs not produce ,iny apprcci.iblc error 
in the work represemed. as in short distances^ like filling in detail 
around the station, the distortion, cannot be measured, and in iotig 
distances it can be eliminated. It is evident that a station made by 
three points on the lines of contraction will give the t.ible the true 
orientation, for the eOect of the distortion upon three points so 
situated is only that of a change of scale, .ind a change of scale 
docs not affect orientation. Hut the position of the station niadcin 
relation to the other paints on the tabic is not true, owing to the 
change of scale not beinK the same on both lines of contraction. 
From the conditions presented, Mr. Ogden deduced the following 
rules : — 

(1) A station made with three points that .ire on the lines of 
contmction, the resecting lines forming nearly right angles at their 
intersection, vvill give the true position in relation to all points on 
the sheet (as h, b. .ind d). 

(2) A similar condition of right-angular intersection at the 
station, but the Hnes forming di.tgonals to the lines of contraction, 
will give the worst possible position for the station (as a. c. and g). 

(3) A station made with three points on one of the lines of con- 
traction will give the correct orientation otlhc table (asd, h,Ar\Ag), 

(4) In estimating errors of the paints due to distortion, those 
situated on the lines of contraction require no allowance, however 
distant. 

Mr. Ogden then explained the treatment in cases where only 
three points were visible, — first, when all of them are on the lines 
of contraction ; second, when two of them arc on the lines of con- 
traction, and pnc of them not ; and. third, when neither of them is 
on the lines of contraction. 

The effects of distortion, as Mr. Ogden explains them, throws 
some light on the relative accuracy of plane-table triangulaiion. 
This class of work is good and reliable if ihif paper does not change 
its conditions : but it is evident that a triangiilatinn extended over 
a sheet that has contracted since the base was plotted on it, and 
the first few triangles laid dmvn upon it, will be continued on %*ary- 
ing scales. We have but to conceive the triangles extended in the 
form of a parallelogram, working two sides of it fruni tucb uf the 
sepanitc bases lo a common point, to see the theoretical outcome of 
such conditions. 

Pliinc-tablc triangiilation is liable to be further complicated by 
frequent changes of scilc or different degrees of contraction as 
the work progresses, which prevent the possibility of computing 
the resultant errors. Some check can be obtained by subdivi<ling 
the sheet into s(iu.ires of uniform size, which will show, at least, 
how much the paper has changed when the work is finished. Such 
squares are an assistance in the information they give while the 
work is in progress; and by carefully watching the changes in them 
it would be possible to apply corrections for the points of a plane- 
table trial igulat ion that would eliminate the worst of the errors 
incident to such work. 

The uniformity in the contraction of a sheet of paper m.iy also 
be taken advatilagc uf in measuring the length of a diagonal line 
by drawing lines on the lines of contraction at right angles with 
each other; and, having obtained the true lengths of the two sides 
of the triangle, the third may be computed with at least as much 
accuracy as it could have been measured on the paper if the scale 
had not become distorted. 



ELECTRICAL SCIENCE. 



Alteroatiog versus Continuous Current Distribution. 

The Subject which most engrosses the attention of electric- 
lighting people .It present, is the ([uestion o[ the relative values of 
continuous and alternating currents for electrical distribution. In 
Engl.ind the matter was brought up by the papers of Messrs* 
Kapp and Mackenzie on transformers, while in this country »1 
pamphlet issued by the Edison Company, attacking the alternating 
system, has been followed by two interesting papers read before 
the Chicago Electric Club, — one by Mr. Leonard in favor of the 
continuous, the other by Mr. .Slalterly favoring the alternating sys^ 
tern. 

The tlifficulty in all of this material is that it is distinctly partisan.' 
In spite of this, it is valuable. Tlie trouble, of course, in getting 
reliable data on the subject, lies in the fact that those who have had 
most experience of the practical diflicullLes or advantages of a sys- 
tem are those who arc directly interested in its working, and who 
must have some bias in its favor. 

In the discussion before the Chicago Electric Club, Mr, Leonard, 
taking the matter up first, considers the following points : first cost. 
economy, reliability, value of possible sources of revenue, safety, 
effect on existing property. L'ndcr the first head he calcuLiics the 
cost per lamp of the copper neccss.iry far conductors in the 
direct system at different distances from the station : for example, 
with an average loss of eight per cent in the conductors, and a dis- 
tance of six thousand feet, the cost is $3.87 per lamp. With this 
he compares the cost of the corresponding investment in the alter- 
nating system. — copper and transformers. — and makes it $4. This 
is on the assumption that copper is sixteen cents per pound. As 
it is princi|t3lly in thecosi of conductors that the alternating claims 
advantage over the direct system. Mr. Leonard's figures would go 
lo prove the adrantagc of the latter for mean distances up to six 
thousand feet from the station. Passing to depreciation of the dis- 
tributing plant. Mr. Leonard claims that the conductors in the direct 
will depreciate in value less than the conductors and converters of 
ihc rival system. The reliability of the direct system would seem 
greater than that o( the other ; for the apparatus Is less complicate*!, 
and a breakdown of one engine or ilynamo in a st.ition will not 
affect the lights. The possible sources of rc\'cnue seem to Mr. 
Leonard more numerous in the continuous system. At prfHent the 
alternating system can supply only light and — if it is ever tieeded 
— heal : its rival can be utilized for all the purposes to which elec- 
tricity can be applied. The danger of high potential alternating 
cuiTents is dwelt upon, and fatal renults were cited. 

Mr. Slatterly. in replying to the paper, disputes some of Mr. 
Leonar<rs points. The estimates, based on sixteen cents per pound 
for copper, would hardlyapply to copper at nearly twenty-five cents. 
its present price. The alternating system has the advantage that 
it can be used at an)' distance from the station, and the latter can 
he built on inexpensive ground, not in the middle of a crowded dis- 
trict where property is costly. Mr. Blattcrly claims for the aJtcr- 
naling system that the ,iccident5 th-it have happened arc due to in- 
experience, and their occurrence was nut a fault of the system. On 
the question of danger he states that alternating currents are not soj 
dangerous as continuous currents of the s^ime potential. As re- 
gards distribution of power, MrSUtierly thinks that an alternating' 
cleclru-muior will soon 1>e forthcoming. 

In considering electrical questions with a view of deciding be- 
tween two systems, we should consider two tilings, — economy 
under present conditions, and the probable progress in tlie near 
future. As things stand at present, we may say that the direct 
system has the disadvantages of a limited .irea of distribution, and 
the necessity of locating in a central poshion, where land is expen- 
sive ; the alternating system has the disadv-intagc of a considerably 
greater loss in distribution, of greater compleKity and consequent 
liability to accident, impossibility of distributing power, and danger. , 
These considerations would point to the direct system being best 
in the central portions of cities, while the alternating system should 
be used for towns and for the suburbs of cities ; possibly, too, as 
an auxiliary to nrc-l^hting staUuns. 

In the future the alternating system can hope for the perfection 
of a motor and the general improvement of llie apparatus : the 
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direct system can hope, besides the ordinary improvements, for the 
perfection of some converter for direct currents ; above all, for 
storage-batteries. If storage-batteries are successfully developed, 
the alternating system has nothing to offer that the direct system 
does not possess, while the advantages of the latter wilt be over- 
whelming. As we have already pointed out, however, a combina- 
tion of the two systems would undoubtedly be best at the present 
moment. 

Electric Motors for Mining-Work. — Some contracts 
have just been completed by the Sprague Electric Motor Company 
that are being watched with interest by mine-owners. The most 
important order is for motors to be used on a circuit of about 
eighteen miles in length, for pumping, hoisting, etc. The river 
■whose bed it is desired to work for gold, curves in a horseshoe 
shape ; and a tunnel has been cut across the narrow part of the 
shoe, diverting the river from its bed. A turbine in the tunnel 
drives the generating-dynamo, while the motors are distributed 
along the bed of the river. Some of the other contracts are for 
running hoisting apparatus by motors, the power being obtained 
from streams distant two or three miles. There is no application 
of electricity with a wider field than the distribution of power, and 
nowhere can power be more successfully distributed by electricity 
than in mining-work, 

Farbarkv and Schenck Accumulators. — Among the 
numerousmodificationsof the Faure-Sellon-Volckmar accumulators, 
one of the most successful is the battery designed by Farbarky 
and Schenck. Originally the usual ' grid ' form of support plate 
was used, the improvement consisting in mixing coke or other po- 
rous substance with the active material to give a better circulation 
of the electrolyte in the plate. Recently a change has been made 
in the shape of the holes in which the active material is contained. 
With the square hole completely filled with peroxide, there is no 
allowance made for its slow expansion, and the result is the ' grow- 
ing' of the positive plate, with, under certain conditions, a falHng- 
out of the plugs. In the new Farbarky-Schenck plate the solid 
bars are circular in form, intersecting, and leaving between the 
larger openings smaller, narrow slits, that allow the peroxide in the 
main openings to expand without causing more than a slight local 
strain. While it seems possible that this form of plate is an im- 
provement on the ordinary type, yet it is hard to believe that plates 
made by pasting red lead or litharge into holes in lead frames can 
form the final type of storage-cell. In England, Germany, Austria, 
and this country, the Faure plan of using salts of lead mechanically 
applied to the support is almost universally used. In France, on 
the other hand, some modilication of the Plants plate is usually em- 
ployed, the endeavor being to form active coatings on the lead sup- 
ports by the employment of an electric current, either forming the 
peroxide from the material of the support, or depositing it from the 
solution employed. At present the Faure plan is most generally 
used, but it is probable that the final lead storage-cell will be made 
by some modi^cation of the Plants system. 

The Schanscheiff Primary Battery. — This battery has 
zinc and carbon electrodes in a solution of basic sulphate of mer- 
■cuty and bisulphate of mercury in water. The cell has been tested 
by Sir W, Thomson, Mr. Preece, and others, and has been highly 
-commended by them. The liquid can be quickly renewed when ex- 
hausted ; the expense is not great ; and for certain classes of work, 
■such as mine-lamps, the lighting of trains, etc., it is said to possess 
advantages in weight and economy over secondary batteries. 



BOOK-REVIEWS. 

TAg Long IVhiie Mountain ; or, A Journey in Manchuria. By 

H. E. M. James. London and New York, Longmans, Green, 

&Co. 8« «6. 

We have reported several times on the interesting journey of 

Messrs. James, Younghusband, and Fulford in the south-eastern 

portions of Manchuria. A full account of this journey has now 

been published. The special value of the book lies in the full and 

■concise description of the history, the inhabitants, and the religion 

of the province, and particularly its administration, produce, and 

trade. In the southern provinces the Chinese form of administra- 



tion has now almost entirely superseded the Manchu, while in the 
province of Kirin both Chinese civil officials and Manchu military 
commandants are found. In the northern provinces, where Chinese 
immigrants are not so numerous as in southern Manchuria, the 
Manchu military officers still bear sway. In the region of the Long 
White Mountain no officials of any kind are found, but the inhabit- 
ants have formed themselves into guilds, — a very effective means 
of keeping their district free from brigands, which infest almost the 
whole province of Manchuria. The towns and villages are pro- 
tected from their r.^vages by walls. In discussing the taxation, the 
author mentions the general corruption of the authorities, and gives 
his opinion on the opium trade. He shows that opium is grown 
in many parts of Manchuria, even close by the highways, although 
its cultivation is prohibited by taw. Therefore he thinks that the 
raid upon the Indian opium trade is out of place, as China can sup- 
ply her want of opium herself. This chapter of the book is one of 
the best, as the author, who is a member of the Civil Service of 
India, has evidently a thorough knowledge of the trade and com- 
merce and of the production of eastern Asia. In the description of 
his travels, which occupies the second half of the book, particular 
attention is paid to the produce of each part of the province, to the 
methods and facilities of trade, and to the dues collected from it. 
He describes the roads, which are for the mtjst part practicable 
only in winter, when the swamps and bogjs are frozen. Even the 
military roads are in a poor condition. The most interesting part 
of the journey was that in the Ch'ang-pai-shan, the Long White 
Mountain, which was known from descriptions of Chinese travel- 
lers and the Jesuits, who visited it in the beginning of last century. 
The mountains were said to attain a height of twelve thousand feet 
or more, but the measurements of Younghusband show that it is 
only eight thousand feet high. The sources of all important rivers 
of Manchuria are situated in these mountains ; and it must be re- 
gretted that the travellers, on account of a scarcity of supplies, 
were unable to make a more accurate survey of this region. The 
description of the inhabitants, who have formed a small republic of 
their own, is very interesting. We described some of the observa- 
tions made by the travellers in this region in No. 245 of Science. 
according to a lecture delivered by James before the Royal Geo- 
graphical Society. In the present volume he details his experiences 
more fully, and his report is full of interesting facts. After leaving 
the Long White Mountain, the travellers turned northward, and 
visited Tsitsihar and many other places, their travels practically 
covering the whole region east of the line from the Gulf of Liao-Tung 
to Tsitsihar. The book, which is accompanied by a good map and 
numerous illustrations, forms a very valuable contribution to our 
knowledge of the present state of affairs in Manchuria, the author 
giving a vivid picture of all he has seen and heard during his inter- 
esting journey, 

A Manual of Analytical Chemistry, Qualitative and Quantita- 
tive, Inorganic and Organic, By JOHN Muter. 3d ed. 
Philadelphia, Blakiston. $2. 
The object of this work has been to produce a manual, short 
and easily understood, taking the student from the simplest to the 
most complex matters of qualitative analysis, and also dealing 
with quantitative work sufficiently to give him a fair insight into all 
branches of this department. It is adapted for students who desire 
to prepare for pharmaceutical, medical, or general university 
examinations in practical chemistry. The present edition has been 
considerably condensed in bulk, though a large amount of additional 
matter has been introduced. Muter's analytical chemistry has 
always been a popular manual with teachers and students, and the 
improvements in this edition will make it still more acceptable. 
The Urine, Memoranda, Chemical and Microscopical, for 
Laboratory Use. By J, W, Holland. Philadelphia, Blakis- 
ton. 12*. 50 cents. 
This manual deserves to be generally adopted in medical schools 
and by physicians. It contains the latest and best tests, and is 
well illustrated. In addition to the tests recommended, which are 
both chemical and microscopical, Dr. Holland gives, under the 
heading ' Import,' the bearing which the result of these tests has 
upon the diagnosis and treatment of the patient For insunce, after 
describing the various tests which may be employed for the detec- 
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tion of urea, he %a,yi. " As urea is highly soluble, it is never spon- 
taneously ticpnsiicil. It varies in amount wi(U (UHeretit iiisca*icd 
conditions: eg:, in febrile and inil animator)' affeaions it is in- 
creased in the Corniing stage, and (JEmini&lied in ihat of deferresence ; 
in diabetes niellitus and simplex it is excessive in ihe urine; while 
in acute yellow atrophy of the liver it may be entirely absent. In 
acute and clironic Hrighl's ilisease there may be a decided falling- 
off from the healthy proportion, causing a lower specific gravity. In 
such cases there is mure or less danger uC urxnita." The&e clinical 
notes are well and concisely written, and increase the value of a 
book which is in all other respects excellent. 



NOTES ANS NEWS. 
Dr. EmiL Bessels, the eminent Arctic explorer, died suddenly 
on Saturday. March 31. at Stuttgart, His <leath was reported here 
on Monday, but not confirnied until Wednesday. He^ was well 
known to American scientists, as he lived in Washington after Iiis 
return froin ihc • Polaris ' expedition, of which he was a member. 
He died while in his native country, where he was about to publish 
a. number of works, 

— The incessant endeavors of the Providence Franklin Society 
to org.inize a geographical survey of the Stateof Rhode Island h.-ive 
at last been successful. The Legislature uf ihat Slate has voted a 
sum of five thousiind doIlLirs Eur a topo^jraphical survey, and ap- 
pointed a commission of three 10 conirart for and superintend the 
work. Prof. Winslow Upton. Mr. Mills, and David, W. Hoyf were 
appointed commissioners. 

— Th. Macfarlancf. in the third 'Bulletin of the Laboratory of 
the Inland Revenue Department of Canada," connmenis upon the 
adulteration of coffee in Canada. Amung eighty-tivc samples col- 
lected in x'ariDus cities of Cnn:icia. only forty-four, or fifty.two per 
cent, were genuine, while the rest were to a greater or less extent 
mixed with chiccory and roasted grain and peas. Among Ihe 
samples occurred some described as " chiefly roasted grain with 
chiccory and a lillie coffee." As these samples were bought by 
revenue officers, it is probable that in reality the percentage of 
adulterated coffee is still greater than the above figures indicate. 

— Dr. Gtitz Marlius of the University of Bonn pubiishcs a lecture 
upon the .tims and results at experimental psychology, in which he 
makes a high claim for the admittance of this science to an ac- 
knowledged place upon the curriculum of every university. The 
immediate occasion of the address was to arouse an interest in this 
line of research among the members of the university at Bonn, and 
to urge the establishment of a laliorator)- where Professor I.ipps. 
the well-known psychologist, and himself, can have theopporiunity 
of contributing to the advance of this growing science. There are 
several indications thai the leading educational institutions of this 
counlr)' will advocate a similar department in the near future. 

— The Imperial Observatory of Rio de Janeiro plans the publica- 
tion of a universal dictionarj' of climaiolf>gy. For this purpose, the 
director. Mr. L. Cruls. has prepared and sent out a circular solicit- 
ing information from all official and private sources as to the 
clijnalic elements of places at which observations have been or are 
being carried on. A table is attached to the circular. In which the 
results of observations are to be insencd. The mean temperatures 
of the months of Ibe year, the mean maxima and minima, humidity, 
days and amount o( precipitation, cloudiness, frequency of gales, 
days of frost, prevailing winds, the absolute maxima and mini- 
ma, ihc mean annu.i! barometric pressure, and the mean annual 
oscillation of the latter, are the points on which information is 
solicited. 

— Last summer Prof, K, W. Evermann of the State Nonnal 
•School. Terre Haute, and Prof. O. P. Jenkins of Dc Pauw L'niver- 

slty, spent their vacation at Guyainaa, Mex,. on the Gulf of Califor- 
nia, collecting fishes. They packed their specimens and shipped 
them for home, but thc>' did not arrive until recently, having been 
lost somewhere, l*rofessor5 Evermann and Jenkins will arrange 
the collection this summer, and prepare the results of their work 
for publication. 

— In Stirnce for March 9, p. 1 rg, tsi column, 5th line from bot- 
tom, for 'homogeneous' read 'homonymous.' (or 'image' read 
•images,* and for 'it' read 'they.' 



LETTERS TO THE EDITOR. 
Dr. Edward Tyson and the Doctrine of Descent. 

One of the things most strongly cmphasizetl by the reccnl pub- 
lication of Ch.irles Darwin's letters is his consdenlious recognition 
of Ihe claims of others to the first discovery of either the law of 
descent with variation or the principle of natural selection. The 
pains he took to prefix to the later e*litionsof his work on the origin 
of species an historical sketch, is evidence uf bis earnest desire to, 
do full JuslkE ta all previous explorers in his field. He. however, 
did not consider it incumbent on him to look beyoml the narrow- 
circle of ihui^c who bad distinctly and explicitly expoundetl a doc- 
trine of derivation. Nevenhelcss. for the future historian of scien- 
tific beli'cf, Ihe mere foreshaduwings and beginnings of the modern 
idea of the origin of species, which Darwin set upon a firm basis 
of inductive proof, cannot but h.ive an enduring interest and im- 
port. t nee. 

In this view of the matter, I feel that I may perhaps claim space 
in your journal to call allenlion to the work and writings ot a man 
who does not seem to have been mentioned heretofore In connection 
with this subject, but who undoubtedly had at least a vague pre- 
sentiment of the coming ihenrynf ihe dcsceni of man. derived from 
anatomical investigations, which, even at the present time, would 
probably be regardcil as skilful and exact. I refer to Dr. Edward 
Tyson, fellow ot the Roy.il Society and of the CoUegeof Physicians, 
ami otherwise distinguished in his d.'ty as a man of learning and 
ability, who publishwl, in 1699, his treatise entitled' OraHg-Hu/aH^. 
sivc Homo Syk'eslris ; or the Anatomy of a PygrnU campareii 
with that of a Monkey, an Ape, antl a Afan.' 

It is pleasing to observe in this book not only the carefulness 
with which Dr. Tyson traced the differences and resemblances 
between the parts and organs of the little monkey brought to him 
from Africa and the homologous parts in ibe higher primates, par- 
ticularly man, but also the ingenuity and insight with which he 
drew inferences, which, if frcwl from the repressing influences of 
the seventeenth centur)', we can hanlly doubt would h.ave extended 
to Ihc clear discernment and acceptance of the general law of devel- 
opment. The details of hts-malomical comparisons there is not roonti^ 
for here ; but some ot his theoretical views may. 1 think, be referred 
to without exceeding proper limits. 

In the first place, he seems to have perceived, though dimly, the 
main basis of evolution ; for. amongst other simitar reflections, be 
says, " I find there are intermediate Species of Beings between- 
Veiieiahiti and Animah. as the Zoophyta : the Hiitoryoi which I 
could cxtreamly desire might be given us; and cant but think that 
regularly in compiling a History of Animals, one should commence 
from them : and amongst these, no doubt, but that there .ore several 
degrees of Perfection, till we come to what might be properly called 
an Am'maL" And in another place, with still more particularity, 
he tells us, " Tis a true Remark, which we cannot make without 
Admiration; That from Minerals to Plants: from Plants 10 Ani- 
mals: and from Animals to Men: the Transition is so gradual, 
that there appears a very great Similitude, as well between the 
meane&t Plant, and some Minerals : as between the lowest Rank of 
Men. and the highest kind of Animals. The AnimsU of which I 
have given the .Anatomy, coming nearest to Mankind ; seems the 
Nexus of the Animal and Rational." 

.■\5 if it were not enough to thus skirt along the edge of the doc- 
trine of derivation, our author appears to have actually had a pro- 
phetic eye upon the great leader in the scientific renaissance of the 
nineteemh century, when he exclaims that "it would be the Per- 
fection of Natural History, could it be attained, to enumerate and 
remark all the different Species, and their Gradual Perfectioits 
from one to another." And with the same irresistible impulse 
which Darwin possessed, to philosophize as well as observe, he 
further on explains with reference to his own comparative survey 
of his pygmy with a monkey, an ape. ava\ a man. that. " by viewing 
the same Parts of all these logether, we may the better observSi' 
Nature's GraUaliott in the Formation of Wa/'m^/ Bodies, and the 
Transitions made from one to another," 

It is interesting to observe, also, that Dr. Tyson not only antici- 
pated, in a measure, the methods and conclusions of the D.trwiniati 
period, but even, in some cases, made use of the very terms aniL 
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phrases which we have come to associate with that period alone. 
Thus he declares " that in this Chain of the Creation, as an inter- 
mediate Link between an Ape and a Man," he would place his 
pygmy. Elsewhere, however, he cautiously explains that his pygmy 
" is no Man, nor yet the Common Ape ; but a sort of Animal be- 
tween both ; and i\iO ABiped, yet of the Quadrutnanus'kind ; tho' 
some Men too, have been observed to use their Feet like Hands, as 
I have seen several." In another place he gives it as his opinion 
that " we may safely conclude, that Nature intended it a Biped," 
though he apparently feels bound to add the qualification, "yet I 
still think it but a sort of Ape and a meer Brute." In fact, all 
through his comparison he is careful to aver, that, while " our 
Pygmie more resembles a Man than Apes and Monkeys do , . . 
where it differs, there 'tis like the Ape-kind" 

In the summary of the results of his dissections and comparisons, 
he gives tables of the particulars in which "the Orang-Outang, or 
Pygmie, more resembled a Man, than Apes and Monkeys do," and 
of those in which " the Orang-Outang, or Pygmie, differ'd from a 
Man, and resembled more the Ape and Monkey-kind." The points 
of resemblance to man he enumerates as forty-eight, and the points 
of difference as thirty-four. It is a curious fact that some of his 
points of similarity are the very ones that Darwin has made prom- 
inent by the attention which he has given to them. For example : 
Dr. Tyson refers to the form of the ears, in regard to which he says, 
"None could more resemble those of a J/a« than our Pygmie's; 
both as to the largeness, colour, shape, and structure. Here I ob- 
served the Helix, Ant-Helix, Concha, Alvearium, Tragus, Anti- 
Tragus, and Lotus" Like Darwin, too, he traces the rudimentary 
tail, of which he remarks, " The Os Coccygis had but four Bones, 
and these not perforated, as tis in Man; In Monkeys there are 
more Bones, and they are perforated." Darwin attaches impor- 
tance to the fact " that the hair on our arms tends to converge from 
above and below to a point at the elbow." Dr. Tyson notices the 
same peculiarity, of which he remarks, " The tendency of the Hair 
of all the Body was downwards ; but only from the Wrists to the 
Elbow 'twas upwards ; so that at the Elbow the Hair of the Shoul- 
der and the Arm ran contrary to oneanother." 

In his work on the descent of man, Mr. Darwin makes the fol- 
lowing statement : " It is notorious that man is constructed on the 
same general type or model with other mammals. All the bones 
in his skeleton can be compared with corresponding bones in a 
monkey, bat, or seal. So it is with his muscles, nerves, blood-ves- 
sels, and internal viscera. The brain, the most important of all the 
oi^ns, follows the same law, as shown by Huxley and other anat- 
omists. Bischoff, who is a hostile witness, admits that every chief 
fissure and fold in the brain of man has its analogy in that of the 
-Orang; but he adds that at no period of development do their 
trains perfectly agree ; nor could this be expected, for otherwise 
their mental powers would have been the same." And now Dr. 
Tyson, after comparing all the bones in man's skeleton with the 
■corresponding bones in his monkey, and following the same process 
with the muscles, nerves, blood-vessels, and internal viscera, comes 
also to the organ of intelligence, regarding which he observes, 
" From what is generally received, viz. That the Brain is reputed 
the more immediate Seat of the Soul itself ; one would be apt 
to think that since there is so great a disparity between the Soul of 
a Man and a Brute, the Organ likewise in which 'tis placed should 
be very different, too. Yet by comparing the Brain of our Pygmie 
with that of a Man ; and, with the greatest exactness, observing 
each Part in both ; it was very surprising to me to find so great a 
resemblance of the one to the other, that nothing could be more. 
So that when I am describing the Brain of our Pygmie, you may 
justly suspect I am describing that of a Man, or may think that 
1 might very well omit it wholly, by referring you to the accounts 
already given of the Anatomy of an Humane Brain, for that will 
indifferently serve for our Pygmie, by allowing only for the magni- 
tude of the Parts in Man. . . . Since therefore in all respects the 
Brain of our Pygmie does so exactly resemble a Man's, I might 
here make the same Reflection the Parisians did upon the Or- 
gans of speech. That there is no reason to think, that Agents do 
perform such and such Actions, because they are found with Or- 
gans proper thereunto ; for then our Pygmie might be really a 
Man. . . . But those Nobler Faculties in the Mind ol Man 



must certainly have a higher Principle ; and Matter organized 
could never produce them ; for why else, where the Organ is the 
same, should not the Actions be the same too ; and if all depended 
on the Organ, not only our Pygmie, but other Brutes likewise, would 
be too near akin to us." Charles F. Cox. 

New Vw*. April 9. 

Temperature of the Saco River. 

The monthly mean in the table is based on daily observations of 
the temperature of the running water at Saco, Me., at the head of the 
lower falls, about four miles from the mouth of the nver. This 
river is about one hundred miles in length, and has its source in the 
Notch of the White Mountains of New Hampshire. Flowing 
nearly in a south-easterly direction, it reaches the sea in latitude 
43** 27'. the total fall being about 1,900 feet. 

On the 9th of December, 1 837, nearly the whole of the water was 
stopped during the night by anchor-ice, which gradually disappeared, 
and the full flow of the river was restored at about eleven o'clock a.m. 

Mkan Monthly Txmpmature. 
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1837, SOLID link; 1838, BBOKKN LINI ; 1839, DOTTBD LINK. 

At a recent meeting of the British Association it was decided 
that observations be made on the temperature of the rivers and 
lakes of Great Britain. The results thus obtained will be of gjreat • 
value, and will depend on a great variety of causes, among which 
are the time of exposure to sunlight, the temperature of the earth 
and the air, the cooling effect of evaporation, the barometric press- 
ure with reference to evaporation, also the effect of the wind in its 
direction and force, the rapid or gradual melting of snow in the 
valleys, the turbid or clear condition of the water as to its effect on 
surface radiation, the exposure of the water to the air at falls and 
rapids, and the length of time that the surface is covered with ice. 

John M. Batchelder. 

Cambrklcc, Hut., Harcb g. 
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WALLACKS. THIRD WEEK. 

Under the direction of Mr. HENRY K. ABBEY 
MAKCH =,. 

Ev«niii)r>, at 8:1s. Matinte Saturday at aiis. 



PASINO. Broadway and 3»th Si. 

^' Eveninc* al 8- Matinee :;iiuiday al a, 

THE BHIrtHTKST. MERRIEST.AND MOST EN- 

JOVAin,r.COMICOPERA EVER PRESFNTEI). 

AS PF.KKORMFI) S'KAHLY t,-j TIMES. 

ERMINIE. 

RECEfVED WITH ROARS OF LAUGHTER. 



BROADWAY THEATRE. 
BROADWAV. ,tST.ST., AND 7TH-AV. 

Manager Mr. f RANK W. SANGER. 

Aeitaewkdged by the 

ENTIR^PRESS 

THE HANDSOMEST THEATRE IN THE CITY. 

PraetkaUv Fire-peoof, Tboroughly Comfortabte, 

Perfectly Veatilaled, BmI Comlruclcd, and 

SAFEST THEATRE IN THE WOSuD. 

EVERY EVENINO and SATURDAY MATINEE. 

FANNV DAVENPORT. 

IN VICTOR] EN SARDOUS >tA.STERPIELK. 
LA TOSCA. 

BO)C OFFICE OPEN FKOM a A.M. to wP.M. 

Baaea^ In, Sio. 18. Oncheaira ttalli. ti-sn 

OKheaira circle, Si.jo and li. Balcony, fi.jo and Su 

Uallery, 30 and jj ccnii. AdniMJoo. jo cent*. 

ACADEMY GILMORE * TOMKINS. 
CADKhlV Prriprietora and Managers. 

MARCH >i. 

Bandmann, " Jekyll and Hyde." 

aSi JO. TSe-.'t'Oo- 



DALV-S THEATRE. Bro;^way and 30th St, 
Under the management of Mr. AUGUSTIN 



nogei 
DALY. 



Orchmra. %i.y>. Drcaa Circle, $1. Second Bakooy, ipc 
EVERY EVENING at g:i]. MATINEES begiaaia. 
EYERV NIiiHT at S m. prodticlion of Shakapeare'a 
comedy in five act*. ' MidtumBn Nighi'i DrcMn. br 
AUCUSTIN DAUV. 
MATINEES WEDNESDAYS and SATURDAYS. 



STANDARD THKATRB. Bfoadwav and »d at. 
> eVTH TIME. LAST WEEK. 

SltEl.E MAtKAVi: IN 

PAUL KAUVAR. 

'i*Tkurvli>y. March k;. loolh and tovvcnlr oight. 



DOCKSTADER'S THBATRR. 
Duckiladcr, Shenatd * Gnua, PranrietOCT. 
EOURTIl WEEK. 
Crowded Houna. ASucceii. Without Denhi. 

CORINNE IN .\RCAI)IA. 

Reicrved Seait, jt. v., jt, 8i, 

EVENINGS. 8:1s MaiiiM« WF.D, AND SAT. AT ■. 

*.* In p'epntntioD. MONTE CRISTO. JK 



DEN MUSEE. ajd St., between jth and «ih Ave. 

' Open f ro.^ 11 li< ii. Sunday, t to 11. 

New Urouus, New Painlinn. New Aitnciiona. 

EKDELVI NACZt. 

andhl' HUNGARIAN ORCHESTRA. 

CONCERTS FROM j in , AND 8 to 11, 

Second eahibiiLuo of Painlinn now open, 

AdraijgiiuD u> all. ]u ccnta. Children aj ocnta, 

Afceb, the Myailfying Chaaa Aummiob. 
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tari Mpfhir II » mi t'i r ,T c ^t *'-*~l:. Ie* ■liivrn 
t-tt 1-1- i.-h! I 'iir i.t i-iiiiii..^. i-.iiv iiC n» 111 t»*r) 

?■" ■ '■ ■■ "■ "-„ f.r r',.L The owlv CENyiNfi 

RUSSIA CEMENT CO. &^?:^?/^\^: .li?!! 

Tli('»"> Kill"* Mtt ancj In thn Snnllh*niil»m ln»iltnte 

•t n'AftiiiiKloii fiT iill il* work ijf niiimiiJiiB i-poci- 

, mnn*— lif thflifivni-iimrnl Vrm'linlr" ?nnl I'f jjiulnifiit 

Bu1Mtii(C<S hy llLo riillri:iui I'dlm-:^ CHii.i.. Mftsr.U A 

numiiU UrsMl nuil I'inuo <.'.■.. u^'l )<y itii>iin«i>>1n <'f 

flrnt-clAM^ niniitifn'^iuivrs diiiil iijpi-&niil'*d tLr-iiiirhHiiit 
U>« irorM. for All kliulB "jI nuf worh, I'ri-.imiiiirril 
jrrKlJSURST AUUi:SlVE known. So1.J Hi III! viwir 
for luoobiuilos nitd nmnicurK. nu'l lii Ijottii-n fur 
fMnllj 'J»f< Tim U'tal ■(Ufiuiirj' >»klil hrtwrrn Jnii-, 
IBBOi Utd Jill., ]><%, til all t">l*l* '^^ *''" W(irld 
ainoanlP'l lo otnr 11!IIII.LI0« BOm-Kft. U« Hiiro au4 
g«t Uio wnuiME LorK|!e'9 mmle uiiJy fijr KrBSIA 
ClUUcT CO. 



WM. S. 



KIM3ALL'S SATIN STRAIGHT 
CUT CIGAHETTES. 

Fco]>l« of (ct'incd la&te vrbv 
desire exceptionally fine ci^'r- 
cllc^ khouM tK*- iitily QUI 
STKAI(;HT CUT. (im up 
in taiin ^acueu and boxes of 
tOi. 30ft. stji. and luo*. 
M FIRST PRIZE MBDAUB. 

KIMHALL. ^c CO. 






IGOOD NEWS 
T2LAD1E& 

> r. iiirii luJutftiicnincvrr vt- 
r.-. 



il, N.iw'b j.Hir llitir i.i net 
up i.nliT* fnf piir cr-trli™n-cl 
T*-na »'"] <'f)frrrn, nml tc-r;ir« 
a Ivauiifiil (•■•t>] >'4i>-l i-'T 11"*! 
!;nM' ( MnaTcBPM, innvt -ri. 
■ Koic lullft brt. Wi-i'li, Ilr»i Ijinp. 
/I I lofiarr, Vurlull p«irllrtilBf«iirlarr» 

„TJii: (ifiEvr (MBRirAY TC* in.. 



W.H.WAU3L£T&C0. 

BVCOBMOII* TO 

R.&J. BE€K. 

1016 Cbeitnul StrMt, Phiia. 

Microscopes ami ill 
Accessone» and Ap* 

fiantus. Pbotoffrapti- 
C And PhotO-Mlcro- 
8'aphic Apparatus fiiiii 
utfits. 

Spectacles, Eye 
Glasies, Opera and 
Marine Glassea, etc. 

Illusltaieil Frice LisI 
mailed /tc io any ad- 
dr«». Mentiuii ScilNCK 
in caTTrspnndidK with u*. 



SPRING AND SUMMER 

DRESS GOODS. 
JAMES MCGREERY& CO. 

arc now ofi'eriuK tbe rolluwiiiK 
Iiiic« ol I>r*'*s <mhmI>«: 

CliffU iiud Stripi'd <'hcvit>lf 4-4- 
incli, 7*»«*.; r>4-iiii-li. Hnv. iiiiil 
ftl.OO; wiirOi «I.OOitnfl «1.2A. 

The ubove are remarkable value. 



ORDERS i from any part of the country 

BY - will receive careful and prompl 

MAIL ) attention. Mention this paper. 



JAMES McCEEERY & CO. 

BROADWAY AND ELEVENTH ST.. 

NEW YOKK. 



MAP-MAKING. 

All publishers or others de- 
siring to have maps made, 
either from relief plates or by 
lithograph, should write to us 
for estimates before placing 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or, Dr. Franz Boas. 

N. D. C. HODGES. 

Publisher of Science, 
47 Lafayette Place, 

New York. 



The Travelers Insurance Company 

of Hatif(>>tl,Conii.,org>n(Md 1864, muc* lioth H/ir 
P«//clit and Attidrmi FfiUlti. Only larcc accident 
cotnpanv >n AiDrrio. Onlr $5 a ftiiiia piafvMional 
uid buuncM aim \et meK tt.oiw inutrk>cF, with %% 
arnfcly tixbnaitr. Ha* patd vrAtiefhaMen aatAy 
%ti .et't^^aax. Atl (lollcie* non-foffat-tbte. All claim* 
p«i-<. without diMmaat, and iminctluuty ^n rec«i{M ai 



A TEMPORARY BINDER 

For Sn'enef n now ready, Hnd wiU be mailed 
postpaid on receipt of price. 



irH*22 



Cloth 

Half M<Mt)oc9 



yt cnt*. 



im 



Tbli liicdar [1 «Eroa{.<liiraMe and 
el«£>nt, hk.Kili >i'J«-i>ik. indBllom 
ihe o^eiiiiis ci( Ihe p«e> pcffocity 
1I.11 Any iitimb^r rantwiakoi out 
'<r rcfiU.i-Ej ■t'lihniii dmurbinit the 
■ihen and the |i*[ier> are nifi inuli* 
Uted lilt inh-Miitiit prmancnl biod- 
ing. Filed in ihin Undci, SiifKr ts 
alwiiyi cunrcnicni for RfircBcc. 



M. D. C. HODGES, 

A^ Ufsycltc Piftcc, New York. 



.CO^ 



oM^M>lfcKA3-< 



TILESTON & HOLLINGSWORTH, 

64 Federal Street, Boston. 

MaQulacturer^nf Fine Book Paperi for let- 
ter pre*?, and cut priniini;. Tlic .ntcniiun of 
mililivhciK and piimcri ts called to our Ivory 
Fjotsb (00 f;to*«) paper. A boon lo tiiidiiiUK 
men. rcrtecting nn (laziling glare injurious 10 the 
eye. A|i|]ii>Teil and used by ihe liest educa- 
tional puhliHhers in ihe CQUntljr, 



QUSTAV E. STECHERT, 

688 Biwdway. Nsw York. 

tm^rier of SeieiUifie R^kj and PeriitJiealt. 

BtbiicIim : Leipzif^, Hospital Str. 16 ; Lon- 
ion. 20 Kinjr Willinm Str.. Strand. 
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sV-JCHMtWINCiS- 
fVes-'t. 



'A«R-riAfa- -J03-TRIPP. 



vSk 



I ^ ILUJSrRATiVE 
AND ADVeRTISINQ 
pURPQSES 



Bf^MCMViT 7ia CijtESTttUT^Ti 
^-^*^ PnitADELPillA: Pi^' 
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blNOLK Copies. TlW CKSTt. 

$3.50 Pbr Veak. in Advanct. 



RaUMd ml Naw Verti PorirOOM m SMoad-CbM Mul- MaKm. 



Editorial 

Manual Tiaining ill ihe West. —Cspiam DiiUon'* Repoit on 
the Ch»ilMUinE*nhq\ialte.— Cniif«renccftl>cl ween Bn5inL-&«. 
Men And Working-men. 

School of Mechanic Arts at the Alabama 
Polytechnic Institute ... 

Some Social and Economic Paradoxes 

Electrical Science. 

Elecliic Ttainw.i)s in Gtcat Britain 

Kii;h Caiiille-ruwrr Incandcicent r^iitp* 

The Gibtioii StorAge- Bhi tery . . , . 

M»;n;-!iiin in I'rimiry HMterin .... 



17c 



Mental Science. 

I'lychii: lJitiurbft»ce« in Kaiu* .... 

lUusioiu of Sight nnd Motion .... 

Health Matters. 

I^ffltlet-Kcvcr ...... 

Book-Reviews. 

tJeoIni^. Cbcmical. Physical, and !>tra(i([Taphtcal 

Notes and News ..... 
Letters to the Editor. 

Valapuk; It It Ditliwuh; . . CAarkt iC. Sfiragttf 
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The Science Company, Puhlishers^ 

London agent: G. B. Stecheri, 



4 J Lafayette Place, New York. 



26 King William Si., Sirand. 



QUAY'S HOW PLAUTS GUOW. 



\> 



or an arratigeincnt and description of Com- 



A Simple IntrddllihiN iu Stkui.tvikai. Bin a.w. With a |h 

mon Plants, both wild and oilttvatcd. Illustrated by jod > ''%• ^tir-ivings. 

232 pages, small 4to. Introduci.''\^ce, 80 cents. 

GRAY'S LESSOITS IK^'^t^AITY, 

REVISED. > 

OR. THE ELE.MENTS OF BOTANY FOR BEGIN'NERS AND SCHOOLS. 

Designed 10 lake \\\c jilace of a fftriner work of the same title, and adapted lo higher gr.ides than the " How Plants Grow." 

WIIILK in ■lame rr^pevt.. more exicndcil lh»n Die nprk it isnxicte to replace, il is aUo more concise and tcr«c. It is iDlcntlei) lo giound ttn- 
dent» in Slnii'luml Uiitaiiy nml ihe principles ufvrgc table growl li, mniiily ns crmceming flnwcrinj; plani*. as well as ro be a conpanimi ami 
mter|jictcr to the Manml-. ami Klora*. While like a gramtnat of ;iny language lliis wori> ab^un^* in tcchaical tenns, they are \o intrtx3ticed and 
elnci<lnte<l iliac ihcy invari.ilily convey knowlc(l|;e nnl ideas, 

llii helevcf] llinl il:e illiisir.iiioiisin this volufnc. wLicii niiti1>er nearly fioo. will b- foiirnl specially hctpful and insttuclive. 

Extra cloth, 226 pages, 589 illustrations. Price for Introduction, 94 cents. 
. . . 1 have no hesiiation in saying that no other elem-,'ntarv botanical work ever issued is lo be compared with this 
"Gray's Lessons, Rkvisid " Yours *.erv truly. 

DWIKI. C KATON. Professor of Bnt.-jny. 

GEAY'S SCHOOL AND FIELD BOOK OP BOTAFT. 

THIS l)OoW M mniJe up o( ihc Ki.viseij Lesso.nsi.V UoiaMV. and the I-'ltLl*. hones r ^^'D UarL'EN HorANV. snA form* I'lc U'jtanii-al text-book 
ii n>r>!«< ranitnon u»e in (lit; high schnoU of ihc United Sixles. Il i* ndapieil lo he^innerik and advanced cta*,tes whcrjTcr the KcicDce is 
Uught. and ftiiniithc^ 3 hand-lfo^-k lo asti^t in anaiyiin^ f>Iai)ts and flowers in lield study, ctlter by clas-'ct' or iiidivlduala. 

Cloth, 8to, 621 pages. Price for Introduction, $1.80. 

Send for our New Descriptive Pamphlet of Orav's Butanif.s, containing Portrait and Biographical Sketch 
of the Author. 

Books for In'foduction or Examination furriished on most favorable tcnus. 

IVISON, BLAKEMAN & CO., Publishers, 

753-755 Broadway, New York. 149 Wabash Avenue, Chicago. 
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Revolutionary Shorthand Book. 

"EXACT PHONOGRAPHY; 

A Sysicm »■(>■ Ci >^J "JKf.' U KI.K STROKE VOWEI, 
SIGNS." by \'.txt. R ItUh.p. Stenocnphcr -f N.V. 
Stock Exchange, mcmbei <.ind in iSKj Ptc^WenO N V. 
State Sleiio«r'f»' Am'ij, Sc. Comiiffle TsMl-Hi^oli, — 
allapirdloSKLr-lSjiTRUCTION, — ol a HKVOI.IJ- 
TIONARVSVSTEM.ihat discards ihe InJcfinite (vow- 
el) pan of the cuinmin ph-in'>eTiiihy, snil •ccuie*. ty a 
ndicjj iuDDvaiion. LXACXNl-bS villi RRKVIXV. 
Specially adapttil irt Lc|^l and 'iihtr Tfchnical wurk. A 
phancigraiitiiciiiiihnrwtiln nl tl ■ — "On icchnical mat- 
ter, you >m atimil o( «ny futm of Piimjn't phomo-it- 
nfihy." Thcaiithnr claim* hihibI iiiHriorty on tvm- 
M0II, •HnaiuW/i^iV wonli, SHARrLY ird SURFI.V 
DlSTIN(.l.;lSHlNG and WITHOU r SACKlUCK 
e( BRRVITV. ifheTP the olrf phnnrvripliy m;ikc^ ncidif 
linction A MOllKRN WORK, AllAf I Kl) in MOU- 
ERN REyUlRKMENTS. Ki.e |.p. I-in.i I.*- M.«- 
ini, in iliorlh.-irtil. illuitrnic iti ailaptaliqn to varioiK Ian- 
guagrv I >f lA-ipp., man tiiitriveil, — illualrjltng .iM 
ptincApla wiib iiQprec«deiit«d fulavia, 

E. 0. EASTONi Waahincion. D.C.. offioiat Si«nu2rai>he> 
Ut Star Route and Guil«au iriab. aay* of lh« woik : "Am 
Mlblied iliai by (he lyitcm ihpTvIn »> fiitiy tet ciui,*tn- 
dtnla ntay t«afn C41 wntv ilmrLhupiDl «vilh ^r«.4t«r c^rtajnty 
and prociMon ihnn by any of the oljci kyticma." - 

ISAAC S. DEMENT, ChicwD, SpwJ CuniMtani «t N.V. 
State S(ciio|,i'ri' An'n mrctinc, iBS;. uyt ■ " Vcm bA're 
Mttamly ciiprurnd the (Vrtie An tigihiUly." 

THEO> C> ftOSEi official Supreme Coirn SwnoK'r. El- 
ntn, N V..>tiv> ■ " I thir\k ii it a Kn» impravenLcct in 
the art iihijitijsrapliii:. aiiJ will lie largely adopt<d bv 
the kflij|hl> oj the [iircly t] 11 ill." 

W. H. SLOCUM.o'Eaa] :iuprc[n«CuunS(cno«'r, Dullato. 
tayt : " Miwi ccnaratuUie you on ysut luctfru in pro- 
diicinic to (he wurlil ■ rem^atiibU »yMeni of s.hf>rlhall(l,*' 
and " i thttik ihc fraicrnity owe you ihcii liTjiiiy lliaiilca 
(nr the able nunncr in which vau have dcmoatirkied the 
(caiibility of tiant phanof;raphy." 

E. E. NORTON, Tumnta, nfficini f^lcaoK'r !■> Ilifli Court 
ol JuMlcr, Ontjno, »iyi; " The f xltnt to w'lich Rimct 
PlioDoK'''pl'V '■'"■■t^ u^ the stipliotiiin "I iliR eipHlicnl 
ol pliiaM- urn line, willi eany and nalUMi {ointngi, U 
lom^lliiHt: ivfntrkjtilt." 

OWEK FITZSIMONS, l->« Sunogr. nrl.h B«mll. Za- 
bn(ki« ft Hi^rr>ll, N V.. tAfhx '' Have omund Hme 
pf ihr rvii^inc riercikn *l (he e-<d of your book with the 
time matier vrriiten aecotdini to the fUman and Miinsi.ni 
(yil«in*,>nd while the latter luve D.>thin|[ the beicei of 
yuu in pvint »( brevity, Dcliniteneu U emifcly on yvsr 
«d*." 

Price, bMind iti flenihle kaiher. ♦» Ctrcubt^ <cn(. 
Addrm 6E0. R. BISHOP, N.Y $toch Exchnnge, N.Y. City, 



FOK SALS •! a htrgmim. wt conplete let of W^u' 
Dlttttmary ff Cktmiitrjtt vol*. , ineludini the lakl aup- 

plcainil. Addi«M 

K, H. S BAILEV, 

Uniientty of Kanui, 

l^wrence, Kmi. 



HELPS TO SELF-CULTURE, 

Tlic rolloH'inu p.-inii'Mcl* »c publUhcd under the aus- 
pice* ol (l»^ N • ii"N«i Br 1111*1 1 •>■ UnITV CluIU (iTiiaii- 
■fed in Boiion i'l May, 'SBr. with Kev. l-.d«-ard Everett 
ll>l«.D.I>.. al Prr^ulfnl.and wiih a lloird of DlPEctan of 
tw^v^ men niid wuinca. rcudini^ cii«1 ^iid wcil.. It bji« 
M prMMil two head cenires. — i\ Chicago and Itoiion, 
lu ab)cct i< in render aitiilancr io the tludy a( literary. 
philAntbroptc and letiKioui pcoblemi 

Via. I. Uhity CiA'US- By Eiunta EndkMi Manaii. 
10 c«at>. 

Ho. a. RoBNHT BaowKiMC** Poamv. By meoiberi of 
the Chicago Bf«wnint Sodeiy. »i cenu. 

No. 3. OiTi.iHK Stuiiik* m Gioxai EuoT. By Celta 
P. Woollcy. 10 cent*. 

N«. 4. Thm tjtuntp ar Havlvt. By Ueorcr F. Han* 
■on. ijccnU. 

No. %. Paooassi tkou VoiKmrt ■■ Rkvi«w *m> Caii^ 
■CtSM OK Hbkkv Ckuhi.*. By Uiki B. Stilibiai. i; 
cent*. 

Nv.6. Ui'TiiN* Sti'i>i«« in Hoi-iia*. lUvAnr. amd 
WiarmBM. 10 cent*. 

No. r- Tki MAtgt'l i>» THX Vxjui. Amnged by Lily 
A. lojay. loMOU. 

No. %. OirTMNK }!ii,H)i«t IK Jamn» RuciBU. I^wni.i,. 
ByMn.S B, Beati. ixcenu. 

No. », T»M <J«BAT NcvBL* : Sv<;4nnw(i roa Ct.f» 
AID pMVATS Rkauihc By Jtnktn Lloyd Jonca. 10 
ceo la. 

Nu to. Th« STi,r>» OK i'<>i.iriO iw Uicirr Ct.V(4 akw 
Ct.A».a>a. By Gou. 1.. F<«x. loceaiB. 

No. II- OuTi i-(« Stitjiiw It) -iH< HwTotr or Ua- 
LAKlf. ByPi'f Wdliiun F Allen, ro ceiiU. 

No. 11. Ol'TUNa SlL'DlBl IX t>ICKRK«' T HVt, OP TWO 

CiTica. By F.mmit EnJkoll Mjrean. iii ccoii. 

No, 11. Ths iHroRTAMcaorTxa lHTaL(.acTi-AL Lira. 
By Jenkin l.kiyd Jonca. locenti. 

Anv ai llioa* paaiphtel* mailed on receipt ol ptlcc- 
Tweniy-rive par ctnl discount tuclub* uiii>afivc 01 more 
copiei of onr number. A full sample lei ol the pamph- 
lei*. «x(xi>> Nnmlo >, will be •em raae 10 any one tend- 
i(-g li.i^a (or J new tiitncnpiion 10 Un»rv, ihe weekly 

orKaA o( the Kattonal Bureau of Unity Clubs. 
CHARLES H. KF.RR ft CO.. PuMiaben, 

17s Ucafbom Street, Cbic^O. 



J. GRUNOW, 

S:et SiKlIi ATfiiui", Nun Viiik. 
Etiab1i«h#d iSjj. 
uAxaK itr 

Microscope Stands, 
Oil Immersion Object- 
ives and Abbe Con- 
densers for Bacterial 
and Histological wurk, 
o)f Objectives, Camera 
Lucida and other ac- 
cessory app»ratus. 



MAGAZINES AND REVIEWS !! 

Complete «t> of all i)ie lendinic M.iguiiieti juiil Rcviewb 
and bock ninnben nl kvetbJ tnoiwand periodicali, far 
laJe at low rale*, Kull litei of rituine, either bound 
(•r unbouiid. or iMld i-vlumci oad numbemupplied. Sub- 
tcilpitoni taken t>n favarsljle temu for any pcriodic&I 
either American or ('>iei|;n. AddTCH 
THK AMF-KICAN AN» FORRIGN MAfiAZlNK 
DEI'O] . 47 Dey *ireel. New Voik CilV. 



B 



ACK NUMBERS and csmpleie ten of leadinn Maa- 
a»inrv /f.i/« /*t». AM. MAO. EXCHANCK. 
^fholiane, N.V. 



Wants. 

AN RlSUCATRn ASD CAI'AHI.R FRttsQS 

wanted is every town and city to caBvaia lor lub- 

•criptionk \<\ Seituif ^ Ubcml cnmpentatlnti. Addiew, 

naninc referencei, Pvoi-iiiitia or ^tciKncs. 4; Lafayeiic 

I'Um, N«w York riiy. 



HARVARD UNIVERSITY. 



CoviMi of initruiti.'vrL will be (iren In the followins 
■iibjoctt diitiiiK I he iiimmcr vacation of itU r — 

Botany, Chemiiliy. Krencb.CDttnan.GaciloKy, Hialory, 
Phyiia. Pliyiicxl Tritininx, TopoRraphy. 

Fvr infnnnNlinn apply to ilic Secret»ry ol Harvard 
Uaiveniiy. Caiobtii]({e. Maia. 



ESTERBROOK'8 
STEEL PENS. 
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Despite the sneers in some quarters, and vacillation in others, 
where neither sneers nor vacillation arc becoming, the movement 
in favor of manual training is proceec)ing with rcmarkablt; vigor 
and rapidity. Ex-Prcs. Ruiherfonl B. Hayes recently ddivcrccl an 
excellenl address on the subject Ijelure llie Oliio Ix-^jii^lalitrc, and in 
the cities of St. I'aul and Dclroii the scliuot boards arc now con- 
sidering favorable reports presented by special cotncnUlces on the 
subject. The Detroit report is so thorougbly representative of the 
way in which compneni school boards arc proceeding, that we 
quote a portion of il. It contains the following passage: "The 
bulk of our children cannot make a living except through hand- 
work : intellectual training alone is therefore an insulBcicnt prep- 
aration for Life, so far as they are concerned. Man is by nature a 
tooUuser. As much of his superiority comes from his skilful hands 
as from his brain. Neglect to educate his hand, and you deprive 
him of a large portion of his power. The hand is the peer of the 
intellect : it executes what the mind conceives. The most brilliant 
ideas are shorn of their splendor if the hand is without the neces- 
sary skill Co express them. The hand and the mind should receive 
equal culture. True education looks .ifter ihe whole man : any edu- 
cation short of this is a failure. To make man a harmonious being, 
such as he was intended to be by his Creator, all his powers must be 
equally developed. Such development, according to Everett, was 
found in Washington, of whom he said that he reminded him of a 
circle, every point in whose circumference is ei^ually distant from 
the centre. The present system of education is strongly biassed in 
favor of professional and literary pursuits, to which there would be 
no objection were every man's vocation in life, law, medicine, the- 
ology, or kindred avocAlions. But these arc not the callings for 
which the majority arc intended. The average man must cam his 
bread by (he sweat of his brow, and must be a producer, in order 
to obtain support. Manu,al labor has fallen into disrepute among 
us, and the result is that the great majority of our young men go inlo 
the professions, while we have to go abroad for skille^l mecha.nics- 
The professions arc overstocked, and Iwo-lhtrds of their members 
earn precarious livings. Those who do not seek the professions join 
the huge army of poorly paid clerks and book-keepers, or become 
Micawbers. dawdling away life 'waiting for something to turn up.' 
The condition of our girls is still worse. They, too. have been 
taught lo look down upnn labor, and their only hope of support is 
inherited wealth or fortunate marriage. The poor have no for- 
tunes lo leave behind them, and the divorce courts tell us that mar- 
riage is, alas! too seltlom ■ love in a cottage.' Mow shall ail ihis 
be remedied ? Dy the manual-training school. Educate the hand 
side by side with the head, and you will dignify labor. The prin- 
cipal reason v^hy the professional man is treated with respect, while 
the iitechanie is regarded as a mere drudge, is because the one is 
something oul:iide of his pursuit, while the other is practically noth- 
ir^. There is as much nobility in a piece of fine cabinet work as 
in a bill in chancery, and yet ihe world does not think so. Why? 
Because the lawyer is a tnan of general intellectual culture, while 
the mechanic is the contrary. Mix brain with any thing, and you 
ennoble it. Make a man the victim of mere routine, and you degrade 
him. No matter how skilful he may be, he will rank no higher than a 
mere aulutnalon. In fact, the automatic machine which he tends 
in the shop is considered his superior. Ail through the centuries, 
intellectual pursuits have been favored, while manual labor has been 
treated with disrespect, if not scorn. Plato tells us, in his ' Kepub- 



lic,* that God made men of gold, of silver, and of iron ; that those 
made of the first-named material were intended lo be our rulers, 
those made of the second were to be their assistants, while those 
matle of the third were placed on earth to be hewers of wood and 
drawers of water. Plato could not see any dignity in mere manhood. 
Were he alive to-day. however, he would have a higher appreciation 
of the man of toil. He would learn thai this era of the world is 
Icrnied the reign of the people, and that in the future their pursuiu 
,irc to be esteemed as highly as Ihe pursuits of those who win bread 
and fame hy the tongue and the pen. Thisesteem will be accorded to 
them, not because the achievements of the tongue and the pen are 
unworthy of the honor which Ihey have heretofore received, but 
because they will be brought into the service of the workshop. 
In this glorious future the toots of the artisan, and the books of the 
scholar, will be regarded as equal members of a happy broiherhno*! 
working together in beautiful harmony. As has been said, the son 
of Vanderbill's brakeman will then have the same chance for suc- 
cess in life as the son of Vanderbilt. And when thai blessed day 
comes, discontent among the laboring-classes will largely disappear. 
for no one will then be obliged to run the race of life handicapped 
with its present inequalities. Give us the manual- training school, 
and there will be less occasion for strikes, lock-outs, and anti- 
poverty societies." Whether all the beneficent economic and 
social effects that the report predicts will follow the introduction of 
manual training, is at best doubtful ; but that the tenor of the re- 
port is sound is unquestionable. 



Capt.C. E. Dutton, of the United Stales Geological Survey. 

is now engaged in writing his monograph on the Charleston earth- 
quake. The reports upon which this will be based arc complete, 
and in ihape for the public printer. No carthtiuake of .incient or 
modern times has ever been observed with so great care and ful- 
ness of detail as has that of which Ihe city of Charleston was so near 
the centre of disturbance. Almost nothing remains to be desiml 
in this report. Besides the observations made by professors in 
several colleges, by hundreds of railroad officials, and at signal 
stations, hundreds of intelligent private citizens have reponed (heir 
own experiences, giving lo Captain Dutlon a mass of data such as 
has not before been collccCcd in regard to a dozen earthquakes, 
This material has. of oourse, all been carefully digested; and Ihe 
conclusions which Captain Dutton will present in his monograph 
will constitute one of the most valuable additions to scientitic 
knowledge yet made through the United States Geological Survey. 
The same volume will also contain a report on the Sonora earth- 
quake, very abundant material for which has been collected in those 
portions of the United States lo which the tembior extended. Mr. 
Goodfcllow's report upon the phenomena of the epicentral region of 
the disturbance in .Sonora was all thai was needed to complete the 
desirable data. Both of these monographs will be ready for the 
printer by June i. and an effort will be made to hasten their publi- 
cation. 

AN EXPERIMENT is being tried in Chicago which deserves suc- 
cess. A series of economic conferences between business-men and 
working-men has been arranged with the purpose of making busi- 
ness-men and working-men acquainted with each other's views. 
Business-men do not attend working-men's meetings, and only know 
of their proceedings and debates at second-hand. Similarly work- 
ing-men have no appreciation of the magnitude and complexity of 
the problems with which business-men are daily confronted. The 
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Chicago conferences aim to remove this lack of mutual understand- 
ing and appreciation, and to pave the way for a better state of things 
in that strike-ridden city. The conferences are to take place on 
successive Sunday evenings, and are seven in number. There are 
four representatives of the working-men to speak : namely, George 
A. Schilling, on ' The Aims of the Knights of Labor ;' Thomas J_ 
Morgan, on ' The Labor Question from the Standpoint of the 
Socialist;' Joseph R. Buchanan, on "A View from the Labor 
Sanctum ; ' and A. C. Cameron, on ' An American Trades-Union- 
ist's View of the Social Question.' The business-men are allotted 
three representatives : Lyman J. Gage speaks on ' Banking and the 
Social System ; ' Charles L. Hutchinson, on • Is the Board of Trade 
Hostile to the Interests of the Community?' and Franklin Mac- 
Veagh, on 'Socialism as a Remedy,' Miscellaneous discussion is 
not to be allowed at these conferences, because of its obvious dan- 
gers ; but at the conclusion of each address any one in the audience 
is to be at liberty to question the speaker on any point, provided 
the question is stated respectfully. It is hoped that such questions 
and answers will prove an instructive and profitable feature of each 
meeting. We shall await with considerable interest some account 
of these conferences, and their success. 



SCHOOL OF MECHANIC ARTS AT THE ALABAMA 
POLYTECHNIC INSTITUTE. 

Since manual training as a feature of general education is ex- 
citing increased interest, we are gratified to note the advance of 
this important movement in industrial education in the South, and 
present as a matter of interest to our readers the plan of the rooms 
and the scheme of work of the School of Mechanic Arts at the 
Alabama Polytechnic Institute, Auburn, Ala. This school is under 
the charge of Mr. George H. Bryant, a graduate of the Massachu- 
setts Institute of Technology. 

The department of mechanic arts at the Alabama Polytechnic 
Institute was organized in 1885, and during the summer of that 
year the motive plant for the whole department, and the machinery 
and equipment for the wood-working shop, were purchased and 
erected. The former consists of a 25-horse power HarriS'Corliss 
engine, steam for which is supplied by a 30-horse power steel, hor- 
izontal, tubular boiler, for which a substantial brick boiler-house 
and chimney were erected. 

The wood-shop occupies one half of a room 50x90 feet (the 
lower story of one of the college-buildings), the other half being 
taken for the machine-shop. The equipment for this shop com- 
prises the following : 20 double wood-working benches, each with 
complete set of carpenter's tools; 20 tuming-lathes, 10 inches 
swing, each with set of tools ; i double circular saw ; 1 band saw ; 
I surface planer; i buzz planer; 2 scroll saws (power); i large 
pattem-m^er's lathe; i 36-inch grindstone. In addition to these, 
the tool-room is supplied with a variety, of extra hand-tools for 
special work. 

During the summer of 1886 a substantial brick building. 33 x 72 
feet, one story high, with monitor roof, was built for the fot^e and 
foundery departments. This is divided into two rooms each 35 x 30 
feet, each department occupying one room. 

The equipment for the foundery consists of moulding-benches 
for twelve students, each supplied with a complete set of moulders' 
tools; a 14-inch cupola with all modem improvements; a brass 
furnace with a melting capacity of 100 pounds of brass at a heat, 
with a set of crucibles, tongs, etc. ; also a full supply of ladles, large 
and small moulding-fl;isks, special tools, etc. 

The forge-shop equipment consists of 12 forges of new pattern, 
each with anvil, set of smith's tools, etc. The blast for all the 
forges is supplied by a Sturtevant No. 3 steel pressure-blower 
(which also furnishes blast for the foundery cupola) ; and a No. 1 5 
Sturtevant exhauster draws the smoke from the fires, and forces it 
out through the chimney. 

In the machine-shop are the following tools : 6 14 inches x 6 feet 
engine-lathes ; 2 16 inches x 6feet engine-lathes ; t 22 x 22 inches x 5 
feet friction-planer ; i 1 5-inch shaper ; i 20-inch drill-press ; i 
Universal milling-machine; 1 post-drill 15 inches; I corundum tool- 
grinder ; I bench emery -grinder. Chipping and filing benches for 



twelve students, each with vise, set of files, chisels, hammers, etc., 
are provided, one-thirti of the shop being set apart for this work. 
In the tool-room are found a good variety of cutting and measur- 
ing tools, shop appliances, etc. The full course in mechanic arts 
runs through three years, as follows : — 

Ftrsi Year. — First term, elementary mechanical drawing (one 
month), carpentry ; second term, carpentry, turning begun ; third 
term, carpentry and turning alternating. 

Second Year, — First term, pattern-making (six weeks), foundery- 
work begun, moulding and casting ; second term, foundery-work 
finished, smithing begun in forge-room ; third term, smithing. 

Third Year.— Y'wsi term, chipping and filing ; second and third 
terms, machine-work in metals. 

During the second year, lectures are given on moulding and cast- 
ing, and the metallurgy of iron and steel, and in the third year oc- 
casional lectures on mechanical subjects connected with the shop- 
work. 

A special course in steam and mill engineering, with practice 
with the apparatus, is provided for advanced students who wish ta 
take extra or special work in practical mechanics. The average 
yearly attendance in this department during the past three years, 
has been about ninety. 



SOME SOCIAL AND 'ECONOMIC PARADOXES." 

The Artificial is Superior to the Natural. — Reforms are Chiefly advo- 
cated and brought about by Those who have no Personal Interest 
in Them. —Discontent increases with the Improvement of the 
Social Condition, etc. 

The progress of science has always been jeopardized by two- 
classes of persons, who. though the exact opposite of each other, 
are both constantly striving to circulate specious errors under its- 
name. One of these classes of persons seeks to induce belief in 
improbable things, on the ground that most now accepted truth has- 
once been held to be improbable. The other class seeks to shake- 
confidence in established truths on the ground that they have not yet 
received mathematical demonstration. On the one hand, theories 
which are still awaiting proof, or which lie on the extreme confines- 
between the known and the unknown, are taught as established 
truths ; and, on the other hand, great principles whose establish- 
ment has cost ages of most laborious research are brushed aside as 
if they were but visionary hypotheses. The first class judges every 
thing by analogy ; the second confronts every thing with a para- 
dox. 

The sincere searcher after truth has much more to do than mere- 
ly to acquire a knowledge of the truth that has been made known i 
he has to distinguish between real truth and apparent truth ; and 
this when the apparent truth is presented to him under all the out- 
ward guise of real truth, and when the real truth is presented tO' 
him in the form of error to be shunned. The two classes may 
therefore be called respectively 'analoguers ' and ' paradoxers,' be- 
tween whom the honest and uninitiated inquirer must run the 
gauntlet; and strong indeed must be that judgment that comes 
through unscathed. There will always be Stokeses and Zollners to 
offer specious proofs of what seem impossibilities, as there will al- 
ways be Lobalschewskys and Dr. Deemses to question geometric 
opinion, and Dukes of Argyll to undo the work of Darwins. 

When, therefore, we approach the subject of the paradoxes of na- 
ture, we must do so fully aware that we may be placed in the category 
of paradoxers in general, and fully prepared to have our paradoxes 
discounted accordingly. And while the physical paradoxes that 
the universe presents are most of them too well known in our 
day to admit of being called in question, as they atl were when 
first announced, I fear that in the case of social and economic 
paradoxes there will be no body of truth to which appeal can be 
made. 

I propose to point out a few of those propositions in sociology, 
and especially in political economy, which are now on trial, and to 
indicate what I regard as the probable verdict of history upon their 
truth or falsity. But in this latter task I do not arrogate to myseK 

■ Paper read before the Anthropolopcal Sodetj of Washiogwo, D.Ci Harch aot 
iSaS, br Prof. U F. Wanl. 
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any gift of prophecy, nor pretend that the judgment I shall offer 
upon any of the cases is to be considered infallible ; for so complex 
or obscure are most of these problems, that it is of the utmost im- 
portance to recognize not only that much that seems to be truth is 
mere analogy, but that a large part of what seems to be false is 
merely paradoxical. 

I shall speak chiefly of certain propositions of modem economic 
writers which are so much at variance with the current doctrines 
of political economy, that, if true, they are certainly paradoxic ; but 
before coming to them, and as a sort of preparation for them. I will 
mention a few others of a much broader character, which, assum- 
ing their truth, may properly be called social, or sociologic, para- 
doxes. I have preferred to treat these propositions as paradoxes in 
analogy to the paradoxes of physical nature to which I have re- 
ferred, rather than to treat the better-known and generally accepted 
dicta which are contradictory to them as popular errors or fallacies, 
because I deem it less important to lay stress on the error contained 
in the latter than upon the truth contained in the former, and also 
because this method of treatment possesses a certain novelty which 
may lend some interest to a subject which at its best will be re- 
garded as diy, even if it be less ' dismal ' than the orthodox politi- 
cal economy has acquired the name of being. 

Perhaps the broadest of the paradoxes which can be claimed as 
sociol<^c, and which certainly applies to the next lower stage of 
biologic law, and still more obviously to physical phenomena, is 
embodied in the theorem that the artificial is superior to the nat- 
ural. Certainly this proposition does not seem true, and, on the 
contrary, seems to contravene all our common instincts and in- 
tuitions ; but when subjected to careful study or candid thought, its 
truth is invincible, at least in those more simple periods of action. 
For even a well-shaped club is superior to the fists, not to speak of 
bows and arrows and Springfield rifles. So are houses better than 
caves ; and clothing, however coarse, better than nakedness. The 
same is true for nearly every material thing to which any value is 
assigned. And in the organic world the vegetable and animal prod- 
ucts which have most value are those which have been perfected 
by human culture, and are, in so far, artificial. 

It is therefore only in the higher stage of sociologic phenomena 
that this proposition admits of being disputed by the candid stu- 
dent. Here some of the highest authorities stoutly maintain that 
nature is not to be interfered with, with impunity. But the curious 
part of their case is, that they base it upon the general negation of 
our original proposition ; viz., upon the ground that the natural is 
superior to the artificial, — the proposition which in physics and 
biology is clearly false. It is therefore a petitio principii. 

The sociologic paradox may, then, be put in this form : the 
arbitrary control 0/ the social forces is economical. Or the con- 
verse : the normal action of the social forces is ■u/asteful. The 
orthodox economists maintain that the normal action of laws that 
govern the social and industrial world are not only economical, but 
are the very best possible, and cannot be interfered with without 
injury to the interests of society. And the philosophers of the in- 
dividualist school take the same view of it. They even deny the 
expediency of sanitary regulation in cities, and maintain that mor- 
tality due to bad drainage is a sufficient inducement to individuals 
who own the property to combine and perfect the drainage. I cite 
this merely as an example of the absurd lengths to which this 
favorite theory leads such writers. In the light of the sanitary prog- 
ress of the nineteenth century, due entirely to organized social 
effort, such statements can scarcely be supposed to emanate from 
the sane mind. 

Starting from such extremes, it would not be difficult to show 
that the general doctrine of laissex faire is unsound when contem- 
plated as a universal principle of sociology ; and so much has lat- 
terly been said upon this point, that all the best writers, even in 
England, who still desire to hold on to the doctrine, are giving up 
its universal applicability, and only contending for it on the ground 
of expediency. Nothing more could be asked, since no fair-minded 
person will deny that it is often better to allow the most absolute 
free play to the natural agencies, not merely of society, but of 
physical nature as well. But that even free trade may sometimes 
be a very costly policy is as clear as that manufacturers should be 
authoritatively forbidden to adulterate drugs and articles of food. 



But not to dwell upon such broad principles and generalizations, 
and coming nearer to the domain of economics and modem ques- 
tions of social reform, I will, at the risk of some abruptness, state 
another paradox in the following words : reforms are chiefly ad- 
vocated and brought about by those who have no personal interest 
in them. 

I do not claim that this is universal, and there usually comes a 
time in the history of every reform when the victims of the evil to- 
be reformed join in the work, and help to secure its consummation. 
But in some cases, like the abolition of slavery, even this does not 
take place. And any one who will take the trouble to inquire into 
the constitution of those assemblies and associations that meet and 
organize for various charitable, benevolent, and reformatory objects, 
will find that they are composed almost exclusively of persons who 
are actuated by purely altruistic motives, and have nothing to gain 
beyond the approbation of their fellow-creatures. Even great 
political reforms are usually instigated and chiefly prosecuted by 
persons not at all interested in their success, except from some 
high moral point of view. So much is this the case that working- 
men's parties are usually officered by lawyers, professors in col- 
leges, clergymen, or writers on social topics. I do not deny that 
these men may often have selfish designs, but I am not misan- 
thropic enough to doubt that their motives are primarily pure and 
disinterested. Certainly they are not usually men who would be 
pecuniarily affected by the success or failure of the reform. 

But I have introduced this chiefly in order to lay more specia) 
stress upon one of its corollaries ; viz., discontent increases with 
improvement of the social condition. 

No one will deny to this proposition the character of a true 
social paradox. Certainly the normal mind would naturally reason, 
that, as the causes for complaint were removed, the discontent 
would diminish. But the most careful study of the history of civiliza- 
tion has shown that this is not the case. The reason for this, like 
the reason for all natural truths which are paradoxes when first 
stated, is clear when the explanation is given. We saw that in the 
case of slavery the reform must originate with a different class 
from the victims of the evil. We even hear of slaves who do not 
want their freedom. But, however much they may want it, they 
are in no position to advocate emancipation. And it is largely so- 
with the industrial classes who are not slaves in the literal sense of 
the term. Virtually they are, up to a certain point, either incapable 
of realizing the need of reform, or powerless to act in the direction 
of improving their condition. Discontent is proportional to the 
degree in which the oppressed class realizes its condition, and in- 
creases as the hope grows that an improvement can be brought 
about by complaint or by concerted action. But this stage is not 
reached until external influences have already wrought an impor- 
tant change for the better : hence the paradox that discontent in- 
creases with improvement. It presupposes, however, that real 
hardship exists, and would not be true where entire justice was 
done. 

The special importance of this law arises from the fact that one 
of the leading arguments against all attempts at industrial reforms 
has been that the condition of the laboring-classes is really improv- 
ing. Mr. Henry George has greatly injured his case in denying 
this, such denial being implied in the title of his book, 'Prog- 
ress and Poverty,' and repeatedly enforced throughout the work. 
Though bad for Mr. George, this course has proved useful in star- 
tling both classes, and spurring them on to investigate the facts. 
Both have now leamed the truth, that the condition of the work* 
ing-classes has improved, and greatly improved, in nearly all 
civilized countries. The opponents of further labor-reform point to- 
these facts, and declare that there is no ground for complaint, and 
imagine they have closed the argument. But the wiser among the 
reformers perceive that it is just this improvement which has ren- 
dered discontent possible, and they rightly regard this as demon- 
strating that the reform is not yet complete, and propose to con- 
tinue to agitate until the triumph of justice shall in a natural way 
put an end to all discussion. 

I shall consider only one more of these broader sociologic para- 
doxes. This is embodied in the proposition that the means of sub- 
sistence increases more rapidly than papulation. 

This, as you all observe, is the exact opposite of the Malthusian 
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Uw. The almost universal acccpt.iLion of ihal law ls siilTicicnt to 
sump ihis as a |>ara(lDK, provklctl it be iruc. Mr. Henry George 
was. I believe, the first writer wlw had the courage to formulate it 
and attempt its suhstatiiiiiiinn. In this. 1 must ailtnit, he has btrcn 
successful. After reading hiiS argument, one is inclined to wonder 
bow any other view coutd ever h.-n'e lieeii taken. Society is really 
a great co-operali/e institution, and as such it has succeeded in econo* 
mizing ihe forces of production. All who underslaml what the 
value of co-operation consists in, know ihn^t the more general it is, 
the more effective. Society, though a very imperfect fortu of co- 
operHlion. i5 a very general one. ami it results, defective .as it is, in 
a greater production /'«■'■ captht than could be secured by individu- 
als each working for liituself ; that is to say. the larger Ihe popula- 
tion of any given community, the greater the amount of subsistence 
that each can and iloes produce. 

There are two curious facts that result from thi.'», both of which 
are decidedly paradoxical in their character. One is. thai this is 
Ihe very Iruth which h.is heen so exultantly brought out by Ihe 
chief defenders of Malchusianism when they showed that the con- 
dition o( the diMffected classes is improving. It is improving, and 
has been improving, with a few interruplions. ever since the hegin- 
riing of the indtisirial epoch : but this intprovemcnl has iKeii the 
result of social co-operaliuTi, division of liibur, cniployment of ma- 
chinery and all the other agencies that result from social integration 
and the increase .tnd massing of population. The more dense the 
population, the gre-iter the friction of mind upon mind, the more 
rapid the development of intelligence, the quicker the action of the 
inventive faculty, and the muiT exact, methodical, and economical 
(he outlay of energy in the production of wealth. Everybody is 
familiar with this law in the obvious contrast between inlelligciice 
and thrift of city and country papulation. As Mr. George has well 
said, the world has never yet reached a point at which the popula- 
tion was too dense to create wealth, not merely in pro[wnion lo the 
subsistence required, bui in excess of it. Thus far all experimenis 
which history affords have proved the law above Fonnulaicd in dia- 
metrical antithesis to the so-called ' law of Malthus,' and shown 
that production increase* with population in some ratio greater than 
unity. The second curious result of this tnitli so successfully es- 
tablished by Mr. George, is that it servesasaflat contcidictionuf the 
fundamental theorem ol his book ; vXz.. that poverty increases with 
wealth. It would, of course, be easy lo find isolated cases, perhajw 
imjiortant itep;irtmenis of industry, in which the hapha7.ird develop- 
ment of modern wealth -producing agencies has worked severe tem- 
porary hardship ; but that they tend, using the old phrase. " to 
make the rich richer, and the poor poorer," in any permanent or 
systematic way, may be regarded as apodiciically disproved. Com- 
ing next more nearly within the field of political economy as llial 
science is usually defined, let us note a paradox which may l>e re- 
garded as a corollary of the one last considered. It may be 
slated in this form : capital is more gffectix'f than labor in lh€ pro- 
duction iif -wfaltk. 

In the view of the popular belief that labor creates all wealth, 
this, if true, must certainly rank as a paradox. To understand its 
truth we must eonsider what tonslitulcs cajiilal. To do this we 
must loose entirely from all the current definitions which may. 
however, also t>e true, and look at it from one special point of view, 
it is a common thing ro hear it saitt that in the nio>dern indus- 
trial world it is not human power thai produces most of the wealth. 
but natural forces. This is Iruc. and is one way of looking al tl. 
It is equally common to hear it said that it is not muscle, but brain, 
that accomplishes the principal results. This is also true, and an- 
other way of lool;ing at it. Brain, i.e., intelligence, organises and 
directs natural forces, and the latter do the work. Still a third point 
of view is expressed when it is said that it is m.-ichinery which does 
it. Machinery is the material embodiment of intelligent direction 
of natural forcrs. But very few, I imagine, have laken the fourth 
step in this train of reasoning, and altriiMited the result to capital. 
Yet (his view is perfectly legiltmate, and a necessary sequence of 
logic. Thetcrin 'machinery 'is too narrow. Muchof Iheforcewill 
not admit of l>cing referred to it. The expression 'natural forces' 
is often not strictly applicable. Animals often supply the motive 
power. ' Inlclligcnce " is loo vague a term to reduce to economic 
laDguage. But ' capital ' includes every possible agency, and it is 



really to Ihis that all production heyond what could have resulted 
from naked human muscle is due. This, I need not tell this society, 
is the greatest hull* of all that makes up civilization. We thus 
come back lo the p.iradox with which we started out, of the artilj- 
cial over the natural. 

Wc will next consider ihe proposition \.\\^*. wages are drama /rota 
products, nolfrom capital. 

The old economists all maintain that there was a particular part 
of capital, called the ' wages fund,' from which all w.iges were paid, 
and without which, or beyond which, no wages could, under any 
circumstances, be paid. Mr. Henry George has shown that there 
is nothing of the kind ; and so clear is his demonstration upon this 
jioirit. that Professor Clark, in his admirable little work on the phi- 
losophyof wealth, pronounces his reasoning as clear as any thing in 
in^ithemalics. Capital, as we have seen, consists in Ihe machinery. 
tools, appliances, and oiber labor-saving agencies, employed lo in- 
crease produciioi). Money, except when used for these purposes, is 
not capital. The idea that the manufacturer lays asklc a certain 
sum of money lo pay for his labor, which he keeps distinct from 
his prutil5.asa wagesfund.is suDicienlly absurd lo need no disproof. 
What he really does is to count the sum needed to pay his laborers 
out of his prowls ,-is current earnings devoted to production, and it 
is out of production that this sum must come from week to week or 
from day to day. For myself, however, I can see no distinction 
between this and Ihc money devoted to the pun;hase of tools or 
machinery. It is capital in the true sense of the terra as wealth 
applied to production. 

We are now prepared to consider what I regard as the most ira- 
poitam. as it is the least inequivocal, of all economic paradoxes. 
It may be expressed in the following fonn : pro/its rise Tvith wages, 
or in the stronger form : increasi of wages rtsnlts in increased 
profits. 

Surely this proposition would stagger an old-time polilical<econ4>- 
mist; and very few employers, with all their mercantile sagacity 
reputed to be so unerring, could be brought to accept it. In fact, 
noi only is the exact opposite theory the only one taught in the 
hooks, but the business of the whole world has always been con- 
ductcil upon it, and to the normal mind ihe slatcmeni thai profits 
will diminish .is w.-^;es increase seems to be selfevident. How. 
then, c.nn the opposite be maintained ? Wc owe to Mr. George l^un- 
ton, the author of a recent work entitled " Wealth and Progress,' 
the full elaburaitun uf this new iheoieiii : and any lieUever in the 
old one who will carefully read Ihis book, provided he be really 
seeking the Iruth. can scarcely fail to admit that there are two sides 
to the question. For myself. 1 cm scarcely resist the acceptance 
of the new doctrine, though, of course, with certain cjualincalions 
and reservations. It is soinclhing like the argument for non-rcsist- 
aiicc. Any one who umlersiands it must admit its truth : and yet 
for those who believe il. so long as their numl>er is small, to under- 
take toapply it, would be ruinous to themselves, nnd would seem 
lo disprove the doctrine itself. 

Mr. Gunton's method of exposition is something like the follow- 
ing : political economy, as expounded in all the books, teaches thai 
industrial society is divided into two great classes, — producers and 
consumers. In this classificalion the wage- receivers are uniformly 
cUsscd as |>roduccis. The consumers aie a class who go into the 
market, and purchase thcprcMlucIs wrought by the wage-receivers. 
They are vaguely conceived, illy defined, never distinctly located. 
and. except that they actually buy Ihe goods and consume Ihem. 
ihcy arc a sort of economic myth. But Mr. Gunlon asks. " Who 
arc these consumers? Where are Ihey ? What are they? " A 
consumer is a human being. He is part of the poptilalion. Some- 
where in the population he is to be found. In fact, ihe consumers 
are the whole population. The w.nge-reccivers must therefore also 
be consumers ; and when wc take the census of population, wc find 
Ihal they, with their families, constitute the greatest majority. 
Therefore, in all calculations based upon the nature of the market. 
not only must they not be ignored, but they must be regarded as 
the prime factor. But il may be said that they consume much less 
than the other classes of people. Their humble rank and simple 
wants make them scanty consumers, and therefore it is necessary 
to bid for the wealthy classes, and neglect the laboring-classes. 
No one will claim that they consume as much/cr capita as the 
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rich, certainly not of certain products. But here, again, Mr. Gun- 
ton asks, " Why ? " The obvious answer is, " Because they have 
not the means." But will any one claim that the working- classes 
consume all they would if they had the means ? Surely not. There 
may be some so low that they could make no use of any thing more 
than they hgve, but this is hardly conceivable. With scarcely an 
exception, they want much which they cannot have because they have 
not the means to purchase it. But their means consist wholly in 
their wages. To increase their wages is to supply their wants. 
This is all they think of. But the employer is apt to look at the 
question as though all money paid for labor beyond the minimum 
possible would be hoarded in the cellar and lost to industry. This 
view, tacitly shared by the economists, is obviously false. What is 
supplying wants to the laborer is furnishing a market to the manu- 
facturer or the farmer. The vast number of laborers, and the certain- 
ty that all increase of wages will be expended and not hoarded, 
make even the smallest general rise in wages an important stimulus 
to production. It expands the market for all classes of products. 
Statistics show that periods of high wages have uniformly been 
periods of increased production, and increased production means 
prosperity to the manufacturer ; i.e.. profits rise as wages rise. 

Time fails me to elaborate this important principle as it has been 
done in Mr. Gunton's book, and I can only recommend those inter- 
ested to read his argfument for themselves. From this, however, as 
the fundamental theorem, a large number of new and striking 
truths, most of them in the nature of paradoxes, arise. Only a few 
of them can be considered here. One of them is that prices fall as 
•wages rise. This is maintained by Mr. Gunton, in face of his gen- 
eral law that the price is determined»by the cost of production. 
Surely one would suppose that the cost of production would be 
greater if the cost of labor were increased. Just here lies the para- 
dox. Doubtless this would be true for an isolated case, but it 
would not where the rise of wages was on a large scale. The 
reason is, that, with the increase of wages, the market is increased 
and production is increased. As the production was at the mini- 
mum for existing methods before, the increased production must 
now be brought about by an improvement in the methods ; i.e., by 
introduction of improved machinery. This always lessens the cost 
of production ; and this, according to the law above stated, will 
sooner or later compel a reduction in the prices of commodities thus 
more cheaply produced. 

Another of these statements which Mr. Gunton claims to estab- 
lish by statistics is, that rents rise with wages. 

One would naturally suppose that rent, as the price paid for 
lodgings or business-offices, or space to build or work upon, or for 
agricultural purposes, would follow the law of prices, and fall as 
wages rose. Mr. George virtually asserted this in maintaining that 
the rent was taken out of wages, so that the higher the rent the 
lower the wages. But Mr. Gunton shows, that, as rents have risen, 
wages have risen ; that the highest wages are paid where the high- 
est rents are charged, i.e., in cities ; and that the lowest of all wages 
are received by those who pay no rent, but occupy the soil without 
let or hindrance. The argument is scarcely fair, and the truth seems 
to be, that, as wages rise higher, rents will be paid, but better tene- 
ments will be occupied ; so that the case is on a par with the last, 
that increase of wages increases consumption, which is seen in bet- 
ter habitations, the same as in better clothes and furniture. 

But perhaps the most important of Mr, Gunton's conclusions 
are those relating to the hours of labor. Two of these may be 
briefly considered. One of these is that a reduction of hours tends 
to increase production. 

This, perhaps, sounds more paradoxical than any of the preced- 
ing propositions. Surely one would naturally suppose that there 
would be more produced in ten hours than in eight. Not so. The 
laborer remains a consumer the same after as before the reduction. 
Unless new machinery is introduced, the same amount of labor will 
be required after the reduction as before : hence a larger number 
of laborers must be employed. These, in the present condition of 
society, are always to be had. The number of able-bodied persons 
constantly seeking or out of employment is equal to one-fifth of 
the whole. These unemployed persons would at once find employ- 
ment. While unemployed, the amount consumed by them is at an 
absolute minimum. As soon as they begin to receive wages, they 



begin to consume more, and thus the demand for various kinds 
of commodities is increased. This demand is sure to be supplied 
by increased production, which will be secured by the introduction 
of improved machinery if it cannot be done otherwise. 

But this is not the only way in which a reduction of the hours of 
labor works the increase of production. By affording a little leisure 
to the workingman, it gives him a taste, or rather an opportunity 
to indulge taste already possessed, for certain elements of culture 
and social refinements, which he will then begin to demand, and 
which will be accordingly supplied by the general law of demand 
and supply, which supply consists in increased production. But, 
assuming that all his earnings were previously expended on neces- 
sities, this would be impossible, and hence arises a final paradox 
that the reduction of hours tends to increase -wages. 

But for the foregoing explanations this would be strange enough. 
Whenever there is a demand for a reduction of hours, it is always 
met by the reply, that, in the state of business, it can only be granted 
on condition that wages be correspondingly reduced. And this 
would doubtless be necessary with many isolated industries, at least 
at the outset. A reduction of hours is considered equivalent to an 
increase of wages. But a general reduction of hours, continued 
long enough to have its natural and final effect upon society and 
upon industry, will create an increased demand for alt classes of 
commodities requiring the introduction of improved machinery for 
their production, thus cheapening the cost of production, increasing 
the profits of the manufacturer, and enabling him to pay higher 
wages and still enjoy greater profits. This, under free competition, 
he will be compelled to do, and will do in harmony with the eco- 
nomic laws of society. 

Without further argjument of these several propositions, 1 will 
close this paper with a single comment. If any considerable part 
of what is claimed is true, it proves in a most conclusive manner 
what 1 have so often insisted upon, — that to the power of produc- 
tion there is practically no limit, and that all that is needed to place in 
the possession of every member of society every object of his most 
cherished desire is the power to purchase it. Very few indeed are 
there who possess, or can possess, every purchasable object of de- 
sire. The present production of industrial society would not be 
equal to a tenth, probably not a hundredth, of what would be con- 
sumed if every one could supply at will ever)- proper and legitimate 
want of his nature. It is therefore useless to talk of increasing pro- 
duction except by the increase of the power to consume. This is 
demand in its true economic sense, — the demand which will be 
supplied by the natural operation of industrial laws. We have 
therefore narrowed down the great economic problem to the one 
single point of how to enable the members of society to secure for 
an equivalent the objects which they desire to consume. Mr. Gun- 
ton has sounded the keynote of the solution of this problem in de- 
manding increased wages and reduced hours of labor for the great 
consuming class of workingmen, — in popular phrase, the ' toiling 
millions." It remains for other economic philosophers to show how 
this principle can be extended to include all mankind. 



ELECTRICAL SCIENCE. 
Electric Tramways in Great Britain. 

The paper on the Bessbrook and Newry tramway, read by Dr. 
Hopkinson before the Institute of Ciril Engineers, has brought for- 
ward some valuable information as to the status of electric tram- 
ways in Great Britain. Last year there were eight tramways oper- 
ated by electricity in Great Britain. The longest is 6 miles; the 
shortest, { of a mile ; the average being 2} miles. The power for 
the two shortest of these is from gas ; for two of the longest, from 
water ; for the rest, from steam. The electricity is transmitted by 
rails, — in some cases specially insulated central or side rails, — or 
accumulators are carried on the cars ; the overhead system so gen- 
erally adopted in this country and in Germany being in no case 
used. 

The Bessbrook and Newry line is 3} miles long, with an average 
gradient of i in 86, a maximum gradient of i in 50. The condi- 
tions are, that ten trains run in each direction per day for a daily 
traffic of 100 tons each way, and a maximum capacity of 200 tons 
per day, in addition to the passenger traffic. The electrical loco- 
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molLV« draws a gross load of iS tons, in addition 10 passengers 
and its own weight, at an average ^leed of 6 miles per Kour: with 
13 Inns load, its spceil is 9 inilrs per Iinur. 

The generating dynamos arc driven from a turbine at about one- 
third !hr distance Crcmi itie llc!i!>l>rook end of the line. The weight 
of the motor-cars is distributed as follow^: — 

Tnm. Cwl. Qn. 

Cotbody J It I 

LcaOlns truck. 1 17 ■ 

Scar " ••» I a o 

Moi«rin4 Nccevorm a t i 

8 S 

The current is conveyed to the car through a central rail insulat- 
ed on blocks of piraftined wood, returning through the earth and 
track. The gearing 13 tirst from the motor-asii: througli a spur- 
gear to a countcrshari. ihcn from the countershaft to the car-axle 
by a chain gearing. The talal cost of the line and equipment, in- 
cluding two locomotive cars, \vasj£2,50o. The cos l of nrnningper 
train mile has been 4.2 d. 

Puring the chscuasion, Mr. I.incll lirnught forward a comparison 
I>eiwecn the cost of conductors -and acccmulaiors for electric trac- 
tion. He a&sutiies the interest and depreciation oC conductors at 
icn per cent ; of ace umula tors, at thirty per cent ; representing <n-er- 
iicad conductors by A ; underground by b. and batteries by C. 



tion in buildings where a high cnndle-power is desired, and whero, 
the irregularities of arc-lamps are objectionable. The voltage usedj 
is 100; the amperes. 30. 

The GiiisoN SroRACE-liAiTEkV. — In this cell the plates are 
mat-lc iiy tixing peroxide of lead in perforations in a lead pl.iie. In 
the ordinary ' grid ' form of storage-battery plale the holes are of an 
hotir-gtass form. — smallest in the middle. — the coniraciian pre- 
venting the plug of active material from falling out. This has the 
(ILsadvantngc that the prc<>surr caused by the gradual corrosion of 
the grid has a tendency to break the plug in the middle nnd force 
it out. To remedy this. M. Godot invented a plale in which the 
hole was largest in the middle, and smallest at the 5urf.ice. The 
objection to M. Godot*s plate is in diflicully .ind cost of manufac- 
ture. In the Gibson form the holes go square through the plate: 
in ihcm arc put capsules of peroxide of lead in the fomi of a paste. 
The capsules ordy fit loosely in the holes, and extend beyond the 
surface. Plates thus prepared are passed between rollers set at 
such .1 distance apart that they press the capsules to the level of the 
surface of the plate, at the same time flattening the lead shghlty, 
and causing the edges to averlap the holes, thus keeping the active 
material in. Ttie method seems a decided improvement over that 
o( M. Godot in .irromplish the s.ime purpose: very possibly, if 
tried with the best possible form of plate, it will be an tmpri>venieiit 
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Mr. LinefT assumes that each car needs three sets of storage- 
cells, 1^ Ions in each set. at /60 per ton : and the cost is increased 
three limes in the table to .illnw for three limes the depreciation as 
compared with conductors. The increased cost of cars and motors 
for the accumulalurs is taken at fifty percent of their value. In 
reality there would be required but two sets of cells per car. while 
the increased cost of each car could hardly be the jCi^l assumed. 
The comparison, then, is hardly fair to the HCCtimulators, Instead 
of the /400 per car assumed. /250 would be a laircr price, the 
cost of the cells being taken at /60 per Ion. As it stands, 
in a line four miles long the accumulators would be cheaper for 
five cars or less, as compared with uudeiground conductors, while 
the overhead wire woiihl cost less than ehher for any nunilier of 
cars. If the lower cslimalc given be a.ssumcd. then the cost of 
underground conductors and accumulators will be the same on a 
four-mile line when about nine cars are run. Any increase in the 
length of the line favors the storage-battery: an increase in the 
number nf cars favors the tinrierground conductor. Still in this 
estimate there is not included any consideration of reliability and 
flexibihty, and in these the storage h;is many advantages over any 
other system. It will be seen, however, that the overhead conrluct- 
or is cheaper lh.in either of [he other plans, and in the smaller 
towns and the suburbs of cities it will probably be generally 
adopted. 

High C-anmlb-Powek iNCANDtiscKNi Lami'^. —An English 
firm, Clark. Chapman. I'arsuns, & Co.. are manufacluring incan- 
descent lamps of caniUe-powcrs up to i.ooo candles. They con- 
sume about 3 watts per candle, and have a life of Soo hours. It is 
very ;>ossible tltat the life and eflicicncy of these lamps will be im- 
proved, in which case ihey will be active competitors with arc-lamps 
for street-lighting, if the intensity of i.ooo candles is honestly 
measured, and gives the average nf the light in all directions, then 
the efficiency isabout half (hat of the ordinary arc-lamp. The price 
of the incandescent lamp^i is not given; bul we may suppo.sc that 
the cost of renewal will not be much in excess of that of the car- 
bons used in the arc-lamps, while the attendance will cost little or 
nothing. The lamps would seem to have a wide ticld for appUca- 



on the ordinary 'grid' type. It hardly seems probable, however»J 
that il will improve either the efficiency of the battery or storage 
capacity, although it might increase the rale of discharge and ihe 
life of the plate. 

MaONFSII'm in Pkimarv BATrERIE.*!.— M. Hein haslwen in- 
vestigating the value of mngnesium as a positive element in pri- 
mar>" batlerics. The rleclro-motive forces are high as compared 
with results ordinarily oblained : but there are the objections that 
magnesium is expensive (it is worth from a dollar and a half to two 
dollars a pound), and the resistance of Ihe solutions of m.-igne5ium 
salts is greater than that of the ordinary solutions used. 
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MENTAL SCIENCE. 
Psychic Disturbances in Russia. 

The subjection to law, of phenomena apparently the result of 
free individual choice, forms one of the most interesting results of 
the application of scientific methods to the observation of mental 
facts. Statistics have made us so familiar with this type of facts, 
that we are apt to overlook their real significance. The number of 
suicides, to take one instance of many, we know to be quite con- 
stant (in the absence of unusual causes) from one year to another, 
and yet we usually regard this act as the result of a voluntary delib- 
eration. The various classes of crimes are subject to a similar 
regularity ; and one writer has gone so far as to say that a criminal 
is as much a manufactured product as is calico, only the methods 
of production are not so well understood in the former as in the 
latter case. When any marked deviation in the regularity of such 
phenomena presents itself, we at once look about for some definite 
cause, and from a consideration of such causes we are enabled to 
predict, or at least to confidently expect, that with the presence of 
such unusual causes there will be found unusual deviations in the 
prevalence of the phenomena that depend upon it. Thus M. De 
Candolle, from a study of the frequency of eminent savants in 
various countries, tabulates a series of influences that foster the de- 
velopment of science as well as of those that hinder its growth, and 
is even able to ascribe a relative importance to these influences. A 
very striking illustration of the intimate relation between two such 
series of facts is to be found in an article by N. Tsakni {Contempo- 
rary Review, March, i888j. upon 'Mystical Pessimism in Russia.' 
The debasing social, political, and educational conditions that exist 
in that country have been compared to those of the middle ages, as 
well as to the times preceding the French revolution. The psychic 
pestilences that devastated mediaeval Europe, the host of absurd 
and fanatic extravagances that took possession of France in the 
last century, seem to the psycholc^ist to follow as necessarily from 
the low mentality and unnatural mode of living of the people as 
does insanity from a disordered brain. It is not surprising, then, 
to find in Russia a fertile soil for all kinds of superstitious and ab- 
normal growths. 

" Pessimism," in the words of the writer whose article we are to 
follow, " is a characteristic feature of all those epochs of history in 
which the mass of human suffering is at a maximum, and moral 
aspirations are entirely out of harmony with social conditions. In- 
volved in an unequal conflict with their surroundings, men come to 
regard life as a terrible burden, and seek refuge in suicide, or in 
strange, mystical, and extravagant theories of society." This is 
the condition of Russia to-day, and as a consequence it is overrun 
by a series of barbaric occurrences which it is hard to believe are 
going on in our day. Spiritualism flourishes, and is constantly on 
the increase : all sorts of religious sects flourish among the well-to- 
do as well as among the peasantry. Faith in sorcery and the super- 
natural is everywhere current : a large number of persons earn a 
living by predicting fortunes and reading the future from the palm 
of the hand. A simple peasant woman had such a reputation in 
this regard, that not only the peasants, but even the officials, always 
consulted her before any serious undertaking. A belief in the evil 
eye and a host of superstitious cures is wide-spread. Recently a 
retired officer acquired a reputation for removing hysteria by exor- 
cism ; and the leisure classes flocked to this pretender, who repeated 
cabalistic formulx as a cure for insanity, paralysis, and inebriety. 
The small intelligent population is merely an oasis in the vast desert 
of the population, ignorant, superstitious, and unhappy. Hysteri- 
cal outbreaks are frequent, and men and women scream like mad- 
men, fall into convulsions, and announce the end of the world. 
Sects are formed to preach the misery of life, and death as the sole 
road to salvation. 

About twenty years ago a peasant in the province of Perm, after 
spending much time in the reading of religious books, concluded 
that the end of the world was at hand, and converted his neighbors 
to his belief. Voluntary suicide was the only release from the mis- 
ery that surrounded them. A number of men, women, and children, 
including the members of his own family, retired to a forest, where 
the men dug catacombs, while the women made shrouds. This 
lasted three days. Then all the disciples, dressed in the garments of 



death, three times renounced Satan. The leader gave the command, 
" Take no food and no drink for twelve days, and you shall enter the 
kingdom of heaven." Then the days of suffering began. A few, 
more human than the rest, appealed in behalf of the children, whom 
they saw writhing in agony, and sucking blades of grass or eating 
sand ; but the leader wasjmmovable. At length two of the fanatics 
could endure it no longer, and fled. This frightened the band, and 
the leader announced that the hour of death had come. They 
massacred the children, and decided to continue the fast. At this 
stage the police had sought them out, but their frenzy was kindled 
to the highest pitch. With the prospect of capture before them, a 
horrible carnage ensued. They killed the women with hatchets, 
and the efforts of the police only succeeded in saving the leader and 
three of his associates. 

Another instance is that of the monk Falar^ who, not many years 
ago. went along the banks of the Volga, preaching suicide with 
great success. One night eighty-four persons met in a cavern that 
had been filled with straw. They began to fast and pray ; but one 
woman fled, and informed the police. As their pursuers appeared, 
they set fire to the straw, and threw themselves upon it, killing 
themselves with hatchets. Many were saved, however, and one of 
the condemned escaped from prison, and continued to propagate 
the doctrine. More than sixty persons, including whole families, 
became his disciples. A day was fixed upon which one peasant 
went to the houses of the others, killing men, women, and children, 
all calmly submitting to their (ate. The leader then had himself 
killed. Thirty-five persons, in all, thus perished. These ^« masse 
massacres are becoming more rare, but all kinds of crimes are still 
perpetrated astheresult of a religious fanaticism. In iS/oawoman 
threw her child into the fire in obedience to a divine command, and 
showed no signs of remorse when called to trial. A dozen years 
ago a man crucified himself, actually nailing his feet and one hand 
to a cross, and then impaling the other on a nail. 

Sects with less horrible practices are numerous. One such calls 
itself the ' Negators,' and its members keep themselves aloof from 
all men. They recognize no government, no right, no duty, no 
property, no marriage, no rites of any kind. Each stands for him- 
self, and life is of no value. They oppose compulsory labor, and 
neither hire themselves as nor keep servants. They lead lawless 
lives, and spend much of their time in prison. About twenty-five 
years ago the ' Jumper ' (Prlgoony) appeared. They found many 
followers in the Caucasus and the neighboring mountains, where 
prisoners had been exiled. The chief apostle of the sect called 
himself God, and among their doctrines was the gaining of insight 
by prayer and ecstasy. The face would grow pale, the breath be 
quickened ; then the body would sway, the feel begin to beat, fol- 
lowed by jumping and violent contortions, until exhaustion ensued. 
Some cry and declare the Spirit is upon them. The meeting ends 
by a fraternal kiss among all the members, men and women. They 
abstain from many kinds of food, allow no stimulants, and forbid 
all even the most innocent pleasure. Their time is spent in pray- 
ing and fasting, but they have no ceremonials of any kind. A group 
of these calls itself the ' Children of Zion." They live in solitary 
houses, and scourge themselves, jumping and shrieking until they 
are possessed. They fast, often letting their women and children 
die of hunger. They believe the end of the world to be near, and 
regard themselves, as do other sects, as the only true Christians. 
They predict a kingdom of Zion that shall last for a thousand 
years. Their leader has twelve apostles and a number of queens. 
When once displeased, he threatened to fly to heaven. Another 
sect are the ' Communists,' who regard themselves as the elect peo- 
ple of God. They, too, have ecstasies, and predict the end of the 
world. A man of twenty-five and a girl of eighteen represent 
Christ and the Virgin among them, and receive homage. They 
preach an equal ownership in property, and a rich citizen gave up 
his property to be divided among them. The police has interfered 
with the organization, but it is still secretly propagated. Theseare 
only samples of the many social and religious disturbances that 
give evidence of the abnormal state of mind under which these un- 
fortunate people live. 

Illusions of Sight and Motion. — The senses arc subject 
to illusions in proportion to the remoteness of the information that 
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they give from the immediate necewitie* of the organism. Touch, 
the most inimcdtate and least inferential at the senses, is least sub- 
ject to illusion!) ; while sight is so very much so. that the blind 
often say they have an advantage over llie seeing in being (rce from 
visual illusions. The illusions oi bodily molion arc much nearer 
to ihcise of touch than to those ol sight, and yet they can iintlcr cer- 
tain conditions be induced through visual impressions. Of this the 
writer has recently had two interesting examples. He wa.s stand- 
ing upon the floor ol a rail road- depot, the boards of which were 
Laid with a considerable open space between them; and the shadow 
of an electric light was moving up and down by the swinging of 
the light in the wind. Looking at the floor, it seemed as though 
the shadow were Mationan,', and the floor-boards moving. From 
this it followed that the parson on It was moving loo, and the 
writer distinctly felt the swinging sens-ition : in fact, his attention 
was called to (he phenomena by this feeling of molion. The other 
observation was as follows: while riding in the cars and looking 
out of the window, the trees and all are seen to move in the oppo- 
site direction. If, now, one Icxiks in a mirror so situated that it re- 
flects the passing landscape, which, however, must not be visible 
except in the mirror, one has the illusion of moving in the oppo- 
site to the real direction of motion, owing to the reversal of the im- 
age In the glass. In both these cases an iinmediaie bodily sensa- 
tion is induced by a more or less unconscious inference ihrough 
visual sensations. 



HEALTH MATTERS, 
ScarJet-Fever. 

One of the most valuable communications which wc have re- 
ceived in answer to the series of tjuestions which were projiaiinded 
relative to scarlei-fevcr in Science of Dec. 16. 1887. is that from the 
|jen of Dr. Henry B. Baker, secretary of the Slate Board of Health 
of Michigan. The arrangements which Dr. llaker h;is instituted 
for obtaining information from every town and village of the State 
are so thorough and complete, that the deductions made from the 
statisti'CS thus obtained arc eapc<:ially valuableand trustworthy. 

Dr. Baker does not Iwlieve that scarlet-fever ever arises tie neifo, 
but, judging from researches by Dr. Klein and others, thinks it is 
possible that the pre-existing case may have been a cow or some 
other animal, and not a human being. There Is no doubt In his 
mind that scarlet-fcvcr is a communicable disease ; and he gives 
the following instances which have come unilcr his own [Krsonal 
observation, lending to prove this communlcability : — 

(d) A child ahoiit four years old w.is taken sick with scarlet-fever 
a few days after putting on .1 cloak made in a room in which w,-is 
a little girl convalescent from scarlet-fe^cr. 

(*) A young woman came into the (small 1 residence in which a 
child was sick with scarlet- fever, remained less than an hour, rode 
several miles into the country, where in a few days she was taken 
sick with scarlet -fever. 

\c) Members of the family into which was introduced ihc young 
woman mL-niioncd above, in a few days were taken sick with scar- 
let-fever, and one of them died. 

In reference to the communication of bovine scarlet-fever toman, 
either by contagion or the rrilk of affected animals, he has no irvfor- 
malion except that which has already been given relating to iht 
Hendon (lair)-, of which he says that the evidence of scarlet-fever 
being communicated from diseased milch-cows is given by Mr. 
Power and Dr. K!dn, who (racetl ouihrtraks of scari*?t-fcver 10 milk 
received from diseased cows on the Hendon farm in England. 
Milk from these cows was distributed by all the distributers of milk 
from ihe Hendon farm except one, and this was the only district 
supplied by milk from this f.irm which w.-is not affected with scar- 
let-ft-ver. Dr. Klein obtained from these cows a particular microbe 
identical with the micrococcus found in persons affected with scar- 
let-fever. Other cuws inoculated with the micrococcus from scar- 
let-fever patients became affected with a cutaneous and viscer.il 
disease similar to that which affected ihe Hendon cows. We have 
already {Sci/mce, Feb. 10, 188S1 referred to the fact that these ob- 
servations of Fower and Klein are disputed by ProfesAOr Crook- 
shank, who investigated the matter for the English pnvy council. 
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Crookshank believes that the disease was cow-pox. and not scarlet- 
fever, and that, as a natural sequence, the outbreak of scarlet- 
lever attribuletl by Klein to the Hendon cows had no connection 
with them whatever. In Dr. Baker's opinion, a person who has bad 
Karlct -fever is probably liable to communicate the disease to Others 
until after the completion of the process of desquamation (peeling 
or scaling of tlic outer skim, which process also occurs to surfaces 
in the interior of the hody. antl which, on some external parts. May 
not be completed for two or three months. But without bathings 
and change of clothing or its thorough disinfection, a person may 
communicate scarlei-fe%'er many months after desquamation has- 
ccased. Cases illustrative of this are recorded on p. 357 of the 
' Report of the Michigan State Board of Health for 1885.' p. 275 of 
the report for t884. and p. 219 of the report for 1886. 

Dr. Baker has personally known of instances where articles of 
clothing, hooks, etc.. have retained infection for a few weeks: but 
he has known, by means of reliable information, of the infection 
having been retained fur much longer times. For Instance, a trust- 
wonhy physician informed him that a patient of his, being cold, 
went to a closet and procured a cape worn by his brother one year 
before, during convalescence from sc.-*rlet -fever. In a few days he 
was himself taken sick with scarlet-fever. Dr. Baker thinks that 
boards of health should not require reports of cases of scarlet-fever 
to be made to iheni unless the people themselves have by law made 
provision therefor. Nothing is gained by boards of health, or oilier 
servants of Ihe people, attempting to dogmatically force people to 
do what their intelligence, or lack of it, does nol lead them to see is 
right and just. Boards of health should strive to put the facts be- 
fore the people, and to execute existing laws. 

The people sliould by law require that prompt report be given to 
the local health-officer, on the occurrence of a case of scarlet -fever. 
Proper peivilty should be affixed to the violation ol this law, and 
the law should be enforced by the prosecuting attorney. The re- 
port should be required to be made by every householder, hotel- 
keeper. kce|>cr of a boarding house, or tenant, who shall know, or 
shall be informed by a physician, or shall have reason to believe. 
that any person in his family, hotel, boarding-house, or premises 
is taken sick with scarlet- fever. The notice should state the nam« 
of the person sick, and so designate the house or room in wliicK 
the person is as to enable the health. ofPccr to enter at once upoiv 
his duties of resliictmg the disease as promptly as ihe fire depart- ' 
ment enters upon the rcstriclion of a lire. The penalty should not 
be enforced against a householder, etc.. if the case is at once prop- 
erly reported by the physician. Every physician should be required 
10 report lo the local health-officer every case of scarlet-fever which 
comes under hts observation. A fee should be paid by the people- 
to the physician who makes such a report lor the public good. 

The reasons why notice of scarlet-fever should be given are sim- 
ilar to those why pubht- notice of a tire should be promptly given 
by whoe^-er gains the knowledge first. The common safety of life 
is endangcretl by keeping such knowledge secret. No one person's 
or few persons' interests should lie permitted to weigh against the 
interest of humanity at large. 

If the law permits, it is the duly of the board of health to act a». 
promp*ly for ihe restriction of the disease as the fire department 
acts for Ihe restriction of a lire, and for similar reasons : life and 
property are in jeopardy so long as Ihe case is not isolated. 

The law should require the health officer' {ai) immetliately la 
investigate the subject, and. in behalf of the lioard of health o( 
which he is an executive oflicer, (/) lo order the prompt and 
thorough isolation of those sick or infected with such disease, so 
long as there is danger of their communicating the disease toother 
persons: (C> to see thai no person suffers for lack of nurses or 
other necessaries because of isolation for the public good : {tl) (O 
give public notice of infected pLices by placard on the premises. 
and otherwise if necessary; \e\ (u promptly notify teachers or 
superintendents of schools concerning families in which are con- 
tagious diseases ; if p to supervise funerals of persons dead from 
scarlet-fever; (/■) to disinfect rooms, clothing, and premises, and 
all articles likely (o be infected, before allowing their use by per- 
sons other than those in iscJation : \h) lo keep the president of his 

■ III utiOH laiK« ihal ihi* iruik connol lie done by the JMallh^ficcr, « tuJScMI 
unahci of eJtpsrtt tfaouU tic «mplav«(l •■ *tii» wrk. 
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43wn board of health, and the secretary of the State board of health, 
-constantly informed respecting every outbreak of scarlet-fever, and 
•of the facts, so far as the same shall come to his knowledge, re- 
specting sources of danger of any such diseased person or infected 
■article being brought into or taken out of the township, city, or 
village of which he is the health-officer. 

The spread of scarlet-fever can generally be prevented by the 
•plan of prompt notification, thorough isolation, and complete dis- 
infection of alt infected substances. But when this plan has come 
into general operation, there is needed a plan for the prevention of 
the introduction of the disease from without the jurisdiction. 
■Quarantine officers should be required to be as watchful and strict 
to prevent the introduction of scarlet-fever as of small-pox, because 
the loss of life by scarlet-fever is many times greater than by small- 
pox. For results of perfect and of imperfect compliance with this 
plan, see the diagram (A) presented herewith ; see also Proceedings 
-of Michigan State Board of Health, January, 1887, where it is shown 
that there was a probable saving of 3,718 lives from this one dis- 
ease in the first eleven years after the adoption of this plan by the 
Michigan State Board of Health. 

Probably much may be done to prevent well persons from con- 
tracting scarlet-fever when they are exposed to it. Statistics seem 
to prove that the rise and fall of this disease are controlled by the 
temperature and humidity of the itmosphere ; scarlet-fever rising 
-after the temperature falls, and falling after it rises. The reasons 
why are stated in Dr. Baker's paper on ' Some of the Cold Weather 
■Communicable Diseases ' (with diagrams), in the Transactions of 
the Michigan State Medical Society, 1887. 

A very great number of reports have been received by the Mich- 
igan State Board of Health from reliable physicians, stating facts 
which show that scarlet-fever is conveyed by "direct communi- 
cation," " exposure while visiting," etc. 

The following statements are taken from the reports of the 
health-officers to the Michigan State Board of Health, showing that 
scarlet-fever may be conveyed by clothing, etc., and after a long 
.period of time has elapsed since the first case occurred (with the 
-name of health-officer and locality subjoined): — 

" A man living in Detroit who has a child living in this neighbor- 
hood came to see her, and in a short time the little girl was sick of 
scarlet-fever. It was ascertained that he had been living with a 
family who were afflicted with the same," — Dr. S. Holcomb, 
iiealth-officer, Southfield Township, Oakland County. 

" By the presentation of the dress of a little girl who died at 
Jackson to a little girl living here." — Dr. Samuel DuBoiSE, 
Unadilla Township, Livingston County. 

" A woman brought the disease from Canada in her clothing, 
and gave it to the children where she staid. Case No. i took it 
then, and case No. 2 took it from the children at school." — E. F. 
Wood, health-officer. Isabella Township, Isabella County. 

" The only source of contagium that I have been able to discover 
was through letters received from a family residing in Mount 
Pleasant, which was then affected with it." — Dr. J. P. Cooper, 
health-officer, Ithaca Township, Gratiot County. 

" I have but one case of contagious disease to report this week, 
that of Miss N. F., age seven years. The source of contagium is 
peculiar. Miss G. H., of Grass Lake, Jackson County, Mich., sick 
with scarlet- fever, wrote a letter to the mother of this patient, and 
she (the little girl) had the envelope in her mouth. Seven days 
later she came down with the disease. It seems certain that she 
-contracted the disease in that manner, as there is no other way 
that I can account for the appearance of the disease in that part of 
the township."— Dr. H. C. Mavnard. health-officer, Hartford 
Village, Van Buren County. 

" Last June one of Mr. More's children had scarlet-fever. 
Strange to relate, but one of them had it. The loth of this month 
[November] the carpets were taken up, and Fannie, and Lulu, a 
■cousin living near by, romped and played on them while in the 
■yard. In a little over a week both of them were taken sick with 
scarlet-fever. No precautions were taken after the case had oc- 
curred last June, and hence the outbreak nearly four months after- 
wards." — Dr. M. E. Bishop, health-officer. South Haven Village, 
Van Buren County. 
The ■ Report of the Michigan State Board of Health for 1884' 



contains, on p. 276, the following accounts of methods of spread of 
scarlet-fever : — 

Dr. A. L. Ambrose, health-officer of Hanover Township, Jack- 
son County, reported three cases of scarlet-fever where the source 
of contagium was a washtub which had been used several weeks 
previously by a family having the scarlet-fever. In four cases the 
contagium was left in houses that had not been properly disinfect- 
ed. In one case the germs of the disease remained in the bed- 
ding that had been used by a scarlet-fever patient six or seven 
months previously. In one case the disease was taken from " old 
rags of eighteen to twenty months' standing." 

Nov. 19, Dr. N. W. Andrews, health-officer of North Muskegon, 
writes, " There was, some six or eight months ago, a mild case of 
scarlet-fever in the adjoining house : at the- time, the people who 
now have the case had some household furniture stored there, 
which has lately been moved into their own house. I can find no other 
cause for the outbreak than that the contagium was communicated 
by means of the tapestry, which had been stored in a room where 
the child when sick had been allowed to go." 

The following interesting statements are extracts from a letter 
received Aug. 23, 1884, from Rev. Fayette Hurd of Grand 
Blanc, Mich., giving facts concerning scarlet-fever near the village 
of Laingsburg, Shiawassee County, during the month of December, 
1880; — 

"About Dec. 20, 1880, the family were in the garret of the house, 
gathering up rubbish that had been collecting there for some time. 
They put into a basket to be burned a number of magazines, pic- 
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DIAGRAM A. 



tures, pieces of cloth, window-curtains, carpet-rags, and an old 
rubber doll, which belonged to a family that had the scariet-fever 
in the same house during the winter of 1874-75. The boys gath- 
ered up a good many of the pictures, and the girl took the doll, which 
belonged to the child who had the disease in 1874, and was, I 
think, used by her when sick with scarlet-fever. The curtains were 
hung in the windows of the room during the sickness in 1874-75. 
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The ihings saved out were used by the children for two oc three 
(lays. Tlie rest of the rubbish was burned. Near the last of 
Decemlwr the three children were Taken sick with scarlet -fever." 

The diagnim (A) cxhiliits in a condensed form the experiences of 
ihe heailh-oliicers in Mirhigan relating In scarlcl-tcvcr (hiring the 
year ]886. U shows, that, jii the 324 outbreaks, the average num- 
ber of C.1SCS was 5.30, .md the [lcaih<> were .31 ; thai in the 45 out- 
breaks in which isolation or disinfection, or both, were neglected, 
the avcraf^c number o( cases was 13.84. and the deaihs 1.02 : that 
in the 58 outbreaks in which isolation and disinfection were both 
enforced, the average number of cases was only 3.74. and the aver- 
age number of deaihs .19, the difference bring an average of 11. 10, 
and .83 deaths, indicating a saving in these 58 outbreaks of 644 
cases ami 48 deaths. This saving is shown nut simply by com- 
parison with those outbreaks in which nothing was done, but also 
with outbreaks in which cither isolation or disinfection was en- 
forced. 

A table fcompiled in the ofRce of tfw secretary of the State hoard 
of heailh. from reports made by local health-ofiicers) giving the 
basis for the diagram and foregoing statement i^ as follows : — 

SCARLET-FEVBR IN MICHIGAN IN tS86. 
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BOOK-REVIEWS. 

Geology. Chemical, Physical, and Slratii;raphical. Vol. II. By 
JoSEl'K PRESrwtcH. Oxford, Clarendon I'r. 8*. 

The present volume of Prcstwich's ■ Gcolo^' (reals of stratig- 
raphy and physical geoLogjr. — ihc history of (he earth as (raced from 
the study of strata and fossils, in the tirst volume of this great 
work, which appeared in 18S6. the composition of rocks, and the 
changes; brought about in thrm by the various meteorological agen- 
cies on the surface, and by thermal and chemical action at depths, 
were discussed, and the nature of the disiurhances which the rocks 
have undergonL- by the action of subterrai>ean agencies, the eleva- 
tion of mountain-chains, and the m<inner of volcanic action, were 
described. This discussimi of dynamic geology is now followed 
by a geological histon.-. As the handbook is mainly intended for 
use in r.urope. the geotogical history of Europe, more especially 
that of Great Britain, is treated more fully than that of other coun- 
tries ; but the auihor. after h.iving described the geological history 
of a period in Great Britain, gives a sketch of the contemporaneous 
course of events in other parts of the world. 

The volume deals naturally with two classes of geological d.ila, 
— paleonlolngical and physiogTaphic.nl. The description of the 
evolution of life in Ihe various periods and areas is profusely illus- 
trated by carefully selected illustrations, part of which are printed 
in the test, while others are shown on lithographed ptate*. The 
cuts show the characteristic classes and orders which are peculiar 
to the greater divisions, while the plates show characteristic genera 
of each group. In discussing the lesser divisions of formations. 
figures representing important species arc inserted in the text. By 
thjs arrangement of illustrations, and by a careful choice of the best 
among the available material, the author has succeeded in making 
the volume very instructive and useful to the student. He dwells at 
some length on the results of recent discoveries, and on the im. 
portanl part played by sponges and foraminifcra in building up cer- 
tain sedimentary strata. The relation of the globigcrina ooze ol 
(be deep seas to the chalk is fully discussed ; and the author shows 



that the ph>*stcal conditions of the deep sea of the present time. 
with its cold polar water, .md those of the cretaceous sea. which 
was probably nai so deep, and certainly not so cold, were so differ- 
ent that their deposLts must necessarily be different. He compares 
the chemical and physical composition of the chalks to that of the 
globigcrina ooze, and shows that the former is far purer than the 
latter, and that no equivalent deposit is forming at Ihe present lime. 
'*Th<? conditions under whicli it was deposited were peculiar and 
special ; and. though it presents many points of analogy to the cal- 
careous ooze, there are none of identity ; and the chalk stands alone- 
among the British strata in its peculiar structure and origin. It is 
for these reasons that I have taken the opportunity of making thr 
foregoing remarks, not because the chalk forms an exception to 
the general rule of constant change, but because its features are so 
clear and so well marked that it serves belter than most other de- 
posits to illustrate this law of unceasing variation." 

The range of genera and species of the same period through 
space is .ilso briefly riescrilwtl. The geophysical problems which 
geological history h.'is to treat .^rc wisely confined to the concluding 
chapters, where Ihc student will bnd the mast important theories 
held by physicists discussed, so far as they can he proved or refuted 
by geological data. The auihor himself advocates Ihc theory of a 
thin crust, a solM nucleus, and a viscous magma between the two, a» 
he believes that the motions of the earth's crust can only be ex- 
plained by such a theory. 

The volume has a very full index, and is accompanied by a geo- 
logical map of Europe compiled by William Toplcy and T. G. Good- 
child. The colors adopted resemble, for the most part, those pro- 
posed by the International Geological Congress, with the exception 
of the Trias, Permian, and Siluro-Cambrian, for which the tints 
more familiar to English geologists were retained. 



NOTES AND NICWS. 



AboCT one hundred and fifty scientific men and women of Wash- 
ington gathered in the hall of the Columbian Cniversity on the even- 
ing of Thursday. April 5. to pay their tributes lo the memory of IJr. 
Asa Gray, the eminent botani.st, and to listen In addrcs-ses by sev- 
eral of his intimate friends and co-workers. The president bf the 
meeting was Professor Langley. secretary of the Smithsonian Insti- 
tution, who openetl the exercises with a brief (rihule lo the tnemory 
of Dr. Gray. Professor Chickcring delivered the first address, giv- 
ing a sketch of the life and life-work of Dr. Gray, tracing the grad*T 
ual unfolding from the pioneer's life of boyhood to the finished 
scholar and true scientist of middle and later life. The world is- 
indebted lo him. he said, for popularizing botany. He put into, 
plain KngUsh thai which in(ercsle<I people. He had a genius for* 
work. Work w.is a delight. Me w.is never in a hurry. He had 
time for social enjoyment with his friends, as well as for investiga- 
tion and the preparation of » great number of books. He conducted 
a very large rorrespondence, but he economiied time anil labor 
even in this. He often returned a letter containing a great numbe 
of questions with simply 'yes* or 'no'wrilten at the botiom 
each. Professor Chickeiing also spoke of the honors that had been 
heaped upon him. He was a memberof the Royal Society of Lon- 
don, and. of the Institute of France, one of Ihe eight iinmortal 
foreign members. Professor Chickcring spoke of the last year of 
his life as the happiest, am! closed with an eloquent tribute to his 
memory. Dr. Vasey of the Agricultural Department spoke of the 
intiuence Dr. Gray ciccrted upon botanical science. He began 
with a review ol the st.^le of botanical knowledge before his time, 
spoke of his studies under Dr. Torrcy in New York, of his botanical 
text-books, and of his investigations of the collections made by ttie 
guvernincnt and by private individuals. He spoke in detail of his 
work; said chat during his lil(.-timc the number of known botanical 
species upon Ihe continent of North America had incre<'tscd from 
4,081 to more ih.in 11,00a. ami ihc number of volumes of his school- 
books published was more than half a million. Prof. L. K. Ward 
of the National Museum spoke of Dr. Gray's rclaliuns to the dis- 
covery of the theory of evolution, showing that Mr, Darwin had the 
greatest confidence in him, and intrusted to him, almost before he 
did to any other, the secret o( his great discovery. Dr. Gray was 
one of the first to understand and appreciate the importance of Mr. 
Darwin's work, and did more than any othei lo make it acceptable 
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to American thinkers. Professor Ward's address, like every thing 
that he writes, was very compact, and showed an intimate acquaint- 
ance with the history of the struggle of the doctrine of evolution 
for recogTiition in this country, and of the honorable part Dr. Gray 
took in it. Dr. C. V. Riley, who was the last speaker, dealt with 
Dr. Gray as a man. His address was an eloquent tribute to the 
memory of one of the most delightful men he had ever known, and 
its interest was heightened by the relation of circumstances con- 
nected with Dr. Gray's visit to Europe last summer. Especially 
touching was his description of Dr. GrSiy's reception in the meeting 
■of the British Association for the Advancement of Science. Dr. 
Gray, who was one of the regents of the Smithsonian Institution, 
had many very close friends among the scientific men of Washing- 
ton, who mourn him more as a father or a brother than as a fel- 
Jow-worker in the field of science. 

— Captain van G^le has at last succeeded in solving the prob- 
lem of the Welle. A telegram sent by Mr. Janssen, go%xrnor of 
the Kongo Free State, on March 1 5, and published in the Mouve- 
tnent giograpkigue, announces that the Obangi above the rapids 
of Zongo flows from east to west between 4*" and 5° north latitude. 
Captain van G^le ascended the river as far as 22® east of Green- 
wich, and ascertained its identity with the Wclle-Makua of Schwein- 
furth and Junker. Captain van Gfile. after thus having solved 
the much-discussed problem of the Welle, returned, and reached 
Leopoldville in safety. It will be remembered that Captain van 
G^le, after Junker's discoveries had become known, was put in 
charge of the exploration of the Welle. On his first expedition, 
which was made at the high-water season, he was unable to pass 
the rapids of Zongo. Later on, he made an attempt to reach 
Junker's Ali-Kobbo from the Itimbiri ; but, on account of scarcity 
of supplies and the density of the woods, he was unable to carry out 
4iis plan. On Oct. 2, 1887, he started on his last expedition on the 
• En Avant.' After a brief stay at Kwa-mouth, he began his ascent 
■of the Obangi, accompanied by Lieutenants Liinart and Dhanis 
4ind a small detachment of soldiers. Junker's farthest point west 
on the Welle was 22** 55' east from Greenwich. It would seem, 
therefore, that Captain van Gile approached this point to within a 
-distance of about sixty miles. The Mouvement giographique an- 
nounces, besides the death of Captain vande Velde, chief of the 
■military expedition to Stanley Fidls, — not the explorer of the 
-Obangi, as was erroneously stated in Science of March 30, — that 
•of Lieutenant Warlomont, second in command at Boma. This is a 
-serious loss for the Kongo Free State, which had of late been very 
fortunate, so far as the health of its employees was concerned. 

• — In a review of Chamberlain's ' Catalogue of Canadian Birds,' 
it was said that the addition of a systematic table would have great- 
ly enhanced the value of the work. This table has been published 
by the author under the title ' A Systematic Table of Canadian 
Birds ' (St. John, N.B., published for the author). The table, which 
contains 551 species belonging to 236 genera, 55 families, and 15 
orders, is very clear, presenting at once a table of the higher groups, 
and a check-list of the birds that are found within the boundaries 
of the Dominion. Students of American ornithology will be glad to 
read the author's announcement in the preface, that his promised 
' Bibliography of Canadian Ornithology ' is well under way, and 
will probably be published during the coming summer. 



LETTERS TO THE EDITOR. 
Volapuk : Is it Difficult ? 

Here is a subject pronounced difficult to learn ; yet the learners 
are unaware of the difficulty. Is not this an anomaly ? It is like 
the considerate Irish father who proposed to surprise his son with 
a birthday gift by having him taught the violin 'unbeknownst.' 
Professor March and Mr. Melville Bell, to whom the learning of 
strange tongues is a mere pastime, pronounce Volapiik too highly 
inflected, not for themselves, but for the English-speaking masses. 
But the American business-man, snatching an hour or two in the 
evenings, somehow or other manages to surmount the obstacle 
which the professors declare insurmountable, and after a week 
writes grammatical Volapiik. Possibly, had he known that such 
high authority had declared the feat impossible, he would, with his 



well-known modesty, have refrained from a practical contradictioa 
of their dicta. 

But do not these philologists (both of whom I greatly admire 
and respect) unconsciously exaggerate the difficulty of inflected 
language? Is it not simply that the inflected languages which they 
learned as boys, and which they have seen other boys toiling over 
ever since, had got into a state of anomaly and chaotic irregularity ? 
It seems to me, from what I have learned by reading the works of 
these and other eminent philologists, that the crushing-ofi of termi- 
nations which finally happens, is a protest against their lawlessness. 
I say this with deference and in quotation-marks. Is it not a fact 
that terminations, when regular, are retained, not destroyed ? There 
is no indication that we or the Spaniards are likely to drop the con- 
venient and nearly regular plural-sign i, and denote plurality by a 
separate word or not at all. We have, it is true, lost a great many 
terminations -en, and the Germans are doing the same in speech ; 
but that is of a converse kind of irregularity. Instead of many 
forms for one thing, -/« had too many functions : it died of overwork. 

Mr. Bell thinks we "may safely assume that the universal lan- 
guage to be some time adopted will express all verbal relations by 
separate words, and not by root-inflections." Then Chinese is the 
type of the coming language. Are its methods easy even in the 
colloquial tongue ? Missionaries say not : I do not know. 

Mr. Bell's transformation would result in this, for example, re- 
taining the Volapiik syllables : to express ' of the man,' ' of the 
time," ' of the form,' ' of the staff,' ' of the stone,' where we now say 
mana, tima.foma, stafa, stona, the new reading would be a man, 
a tim, afom, a staf, a sion. Tima, in one word, comes under the 
head of ' Case-Endings and Other Grammatical Subtleties : ' a tim, 
in two words, is simple, and devoid of subtlety. What a wonder- 
ful change is wrought by the printer's space ! 

I could sincerely wish, with Mr. Bell, that there were an alphabet 
in use. not only for Volapuk, but for all languages, which should be 
"easily and uniformly intelligible to all readers." Mr. Bell's marvel- 
lously perfect alphabet, ' Visible Speech," would answer the descrip- 
tion; but it would have been folly to use it for Volapuk until 
adopted for national languages. The Roman alphabet is the inter- 
national alphabet at present, and Schleyer acted wisely in keeping 
it. In so far as he deviated from it by his use of the un-Roman 
d, o, a, and his un-Roman sounds of some consonants, in so far he 
is at .fault. His principle was right. It is the associations of our 
barbarous English spelling which make us mispronounce new 
words like Volapiik. If the English o had not double duty to per- 
form, we should unerringly begin the word like ' vocaX,' not like 
' zvAime.' Some of us spelling-reformers hope some day to restrict 
to its proper function. 

Bishop Wilkins's ' Real Character ' (by which he does not mean 
'phonetic representation "), and scores of other attempts at philo- 
sophical language based on classification of ideas, have failed (in 
spite of the genius of at least the first named) to come into practi- 
cal use. Volapuk has been learned by more persons. I believe, and 
more used in printing and writing, than all the others put together. 
There must be a reason for this, which I call upon the theoretical 
objectors to explain. An imperfect mechanism which actually 
works is better than a most scientific motor which ' motes ' not. 

In counting up the words which are like their English prototypes, 
Mr. Bell has omitted such as these: tim (time),/(j« (form), sfiid 
(speed), sid (seed), siil (skill [the Philological Society of London 
spells it ' skil ']), slet (slate), slip {s\ttp),smok (smoke), snek (snake). 
silab (syllable). I have picked up most of these within a page. 

Well, I suppose the unlearned man wll go on acquiring this diffi- 
cult language easily : the masses wiil do things wrong. Half a 
dozen will write me letters this coming week (just half a dozen did 
last week) to show me what they have accomplished in a few days. 

On the other hand. I have some choice specimens of educated 
foreigners' English which are conclusive evidence, I think, that our 
" simple," " grammarless," " uninflected," " analytic " language con- 
tains some fearful pitfalls for the unwary. 

I read a good deal about English being or becoming the " utii- 
versal language." but what I read to that purport is never written 
by Frenchmen or Germans or Italians, somehow or other. This is 
strange, isn't it ? CHARLES E. SpragUB. 

New York. UMch 31. 
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BOOK-NOTES. 
— Messrs. Ticknar & Co. ;mnounce(I for 
publicaiion on Saturday. April 7. ■Ancient 
Lege mis of Ireland,' by Lady Wilile ("Spe- 
ran?a *), willi .1 fh.iplrr on the ancienl races 
of Ireland by the lale Sir William Witde, 
new and chea|)er edition ; and * Literary 
Landmarks of London." by Laurence Hut- 
ton, fourth edition. 
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Smiths ; Jcrcmiiih Cunin, MytlioLogy ami 
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Ficderic H, Ri.liiii»on, M«»urncturc of Gun- 
powder ; I. W. Redway, EnploMon of Gud|iuw. 
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Lighlinfi. 
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April II. — llcnry BRllmiiine. A THp 10 
Nepal through tlie Himalayas; K. M. Uiw- 
eence. George H, WitlieHeS KxjiWin^ Tiipn, 
ill 1884-S6, \'i KUadii, die Suurdnahunk Moun- 
tains, and the ltct;ioH between. 

Mitseuri Stale Vnivfrtity Club. 
Aprii 3. — C G. TicOemaiin. The Modem 
Phau of Nmtural Righii. 

Eitginerri' Clui, St. I^tiis. 

April i,. — Willard Ucahan. Kailioad Loca- 
tion; Field rracitfc in ilic West; Profeswjr 
Kipher, Kcat Value of t-'aeU, 
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Amusements of New Vork. 



VCELiM THEATRE. 

* DANli^L KRUHMAN Manager. 

Cor, 4th Avenue aod ajd Si. 

THE WIFE, 

A New Play by D. Bxt-^oco and H. C Db MaLK. 

PiecvJedby Editha's Burglar. ' 

Eveainga, 6:15, Batnrday Malineea a 



MADISON-SyUARE THEATRE. 
MR. A. M. PALMER, Sole Manner. 

Evening* It B:)o, Saturiliy malinieale. 

PARTNERS. 
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A PRONOUNCtD SUCCESS.— 



WAt.T-ACK-S. 
Under the direction of Mr. HEKRV E. ARBEV. 
LAST SEASON OF THF. WALLACK COMPANY. 

■ SHE STOOPS TO CONQUER. ; 



pASINO. Broadway and wth Si. 

^^ Evenings at I. Matinee Satnnfay al *. 

THF BRIGHTEST, MERRIEST, AND MOST EN. 

JOVARLE COMIC OPERA EVER PRESENTED, 

AS I'ERIORMED NEARLY 700 TIMES. 

ERMINIE. 

RECEIVED WITH ROARS OF LAUGHTER. 
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KOADWAV THKATRE. 

BROADWAY. 4.ST.ST.. AND jTH-AV. 

Manager Mr. FRANK W. SANGER. 

AckniTwleitgcil iiy the 

ENTIRE l'RF.SS 

THE HANLISOMEST THEAiRE IN THE CITV. 

PrBiiic4!lT Fire- I'rjijf. Thatinighly Caoilortable, 

Pi'rirclly Veiitilaled. lied (Tonttructcd, and 

SAKI-LS r THt-ATRE IN THE WORLD. 

EVERY EVENING and SATURDAY MATINEE. 

FANNY DAVENPORT. 

IN VICTORIEN SARUOU'S MASTERPIECE. 

LA TOSCA. 

BOX OFFICE OPEN FROM g A.M. to 10 P.M. 

Boaei. Ill, Sio, IS. Or>:h<itra >uUt. ti.jo. 

Oiehcura circle, Si.;o and li. lUlcony. ti.jo and ti. 

GaFteiy. jti and jf Lenl4, Adini^uon. 50 cenla. 

MIBLO's! 

'•^ Reserved Seiii, Orchettru Circle aod Balconyi joc 

SECOND AND LAST WEEK. 

HnLOSSV KIRAI.KVS 

DOLORES. DOLORES. 

1 trn new lullelt, led by Mile l"ifi», 

M4llneci Wvtlnciday and Saturday. 

Meet week— HiccS hcarjiHul EVANGELINE. 



flALY'S THEATRE, Braadwiiy and jaih Si. 
'^ Under the management of Mr. AUG1 
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DALY. 



AUGV3T1N 



Orchestra. tt.(o, Dreu Circle, ti- Second Balc«Ry, mc* 
EVERY EVENING a> 8:15. MATINEES b^Ma. 

; MISS ROSINA VOKES. i 
AND HER LONDON COMKDV CU.MHA.VV. 



■TANDARD THEATRB. [lroad<ray andiid al. 
' J C, UUVf, %(inager. 

TWO WEEKS ONLY'. 
J. M HILL'S Union-Square Theaire Company. 

A POSSIBLE CASE, 

By SYDNEY ROSF.N'PE[,n. 
,MA IINEE SATURUAV. 



r\OCKSTADER'S THEATRB. 

•-^ Dockttader, Shepard A Giaiu, Proprietors 

FOURTH Week. 

Crowded HouM*. A Succeii. Wiihoui Doubt. 

CORINNE 

INIMITABLE AND UNSURPAS'-ED- 
THE LATEST LONDON SUCCESS, 

MONTE CRISTO, JUNIOR. 

*A great hit; Cotinne witchery penoniFicd."— SUN. 
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EDEN MUSEE. 3)d St., between 5ih and «)h Ave. 
Open frvin it to ii. Sundar, 1 to ii. 
Nmt Group!, New Painting). New Alliaclionai 
ERDKI.Vl NAtZl. 
andhii HUNGARIAN OKCHF-STRA. 
CONCERTS FRcnt 3 10 •, AND 8 i« 11. 
Seoondeahibttlon of Painlinfa now opea. 
Adniiiaion Vt all, «o cents. Children *i ccnlt, 
Ajeeb, the Myuifying Cheaa AMoautoa. 
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UNEQUAUUED for CEMENTtNC, 

n<l. il«4, .*ii,». i-^t-r. !-«"■• . ir. aW.)* 
TTTT '"• "•"• l>---' «-iJ *'■..■..( a'-M I -Mtf* 

TliM*cluMttreu««41ii tli«Sm1tIi#c-ulati lut>lltiil« 
M WMlilntUiin tor all tw wm-k of mouiuliid; upecl- 
BiBti* — by the (ioTfrnmBnt AmeuivlB unil IJppart- 

rpr<:it ItuiltlliiKa, )>y llif> rullniriii I'ldai'v Cur Co.. 
Mawiii ^ llatiilm Orxau oxtA i'liuio <'<.)., mi'l tiy 
Uioui&U'ld of Dnti-clikv niikDiifK--iiirpi-n mhiL rufi.'ii&u- 
Iot Uimiijtb'Xil Uii? worltl. for All klinl- of Kuv wurk, 
Pn)U<Jiiu-.-«l STKONOEiST AI'HEMVE KNOWN. 
Sold In tin Rfirm (or tnti<'liiuil-"|i nml nmnir'Tiro, kii'I 
In t>ottl4<i for fAmilr !>■«. 'I'li« tolnl t^nniiTlty •kiU! 
bvtwpun Jku.. II^ u.a<\ Jiui.. IKA, In nil |int-U ut Ibti 
w«rt.l ikni<^(inUKl \a over it2 vji.i.inN nom.iH. n« 
«ur« Mitt ici>i tbe O'nvine I.»riMt*'H inM« vnlo by 

RrMIIA CitKKKT 4V>. 



W.e.WALMSLEYiCO. 

■a'l.'f-ta.Hdldi TO 

U. & J. BKC'K, 

1016 ChMtnut Slrt*t, Phlla. 

Microscopes ami all 
Accessories ami Ap- 
parmtus. PbotOKrapn- 
tc ■"■) Photi>>Micrcy- 

8 TAphic Apparatus una 
utats. 

Spectac les. Eye 
Glasses, Opera and 
Marine Glasses, etc. 

init,\!rate<l I'licc List 
mailed /tr^ in Any nit- 
dra»>. Meiilion SCIE^CX 
in cnrrrKponilin[> with in. 



DRESS TRIMMINGS. 

JAMES MCGREERY& CO. 

wish to announce that they are 
now displaying on their retail 
counters their entire importation 
of Dress Trimmings, comprising 
full lines of Jet Passementeries, 
Ornament Gimps, Panel Gimps 
and Fringes, Persian Band Trim- 
ming, Metal Embroidered Gal- 
loons, Changeable Tinsel Trim- 
mings, Black and Colored Mohair 
and Silk Braid Trimmings, 
Mourning Trimmings, Colored 
Metal Embroidered Panels, 
Beaded Grenadines, Garnitures, 
Embroidered ■' Tulle " Draperies, 
Buttons, Notions, and Small 
Wares. Dress-Makers' Findings 
a specialty. Ribbons, Parasols, 
and Sun Umbrellas. 

Wholesale and Retail. 

Special attention given to mail 
orders. 

JAMES McCREEEY & CO. 

BROADWAY AND ELEVENTH ST., 

MEVr YORK« 



KIM3ALL'S SATIN SIRAIGHT 
CUT CIGARETTES. 

Peo^ile of reljnetl la-ste wlm 
clexifc cme pi toil ally linr cignr- 

e<tC!' shouM u^c cii)ly ou, 

STKAir.lIT OUT, put up 
in ftaiin packet* Am' Irixcs of 
to*. 30«. 50*. snii 100-. 
14 FIRST PRIZE MEDALS. 

WM. S. KIMHM^T. .V. C*(_>. 
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ICOOD NEWS 
TO LADIES, 

l,r.«t.-il [luli|> .itu iir%..\.if „f. 
:.ri'i;, \i •'■ jmir Umr (d tvi 
mi i.rnlTm lup (lUP (■•'Ichfali-il 
Ti-B* and ('tiffpra. 4n<l urire 

1 tpi'nillldll Ul'td |[«lirl m M<Mt 

^ , !<'>"' ('Iili>iiTi-B ■'Vi, Dtnnr r hct. 

CoIl, 4.i»nj f.tip^ tlmr. 'I'iMlcL ^'f. ^\ atr-l) Itni** I-ji^iip 

„THK ^R\T,\MKll|l A\ TUX < «.. 

P, I '. Uux a*. tl Mill SI Viacy St.. Kbw \nrtt 



:y 









■■^liN^', 



-HimmiT l»t*fflC^MiiravAki»f^ 



Ku{hAjsuJ 






?MUaBa ?Dl£IlillL«aiT"-(» 






THE POLYCLINIC for 1888. 

WILL CONTAIN 

More on,i;inaI and clinical aniclet prepared especially for it by promintm writer* lh«n .iny oiher' 
MedicAl JouniiU of lU »ijte and price. A[^an|^mcnt^'have Iteen maile to Kccare te^oiis of clinks 
by welUknuwn leuturen in New York, Chicai^o and other cities a% well a« in Philadelphia. A 
number of ariiclct on piactical aultjcclK will aUoappeor. A«erlci,ofarticln hy Dr. J. Henry C. 
Simct, on variuus ))hasci. of DUraacs of ihc Urinary 0[£an§. will be woitfay special alicntioti. 
Prof. Tho^ J. Mnyi will cf»iiuibuic a number of aiticlei on Tl^erapeuiicJil Siibiecis. 

REGULAR CONTRIBUTORS.— Chas. H. Bumcit. M.o. iOtoUgy), Arthur Vao- 
HnrliiiKcn. si.D. [Stin Dheaj^j), John B. Roben*, M.u. ISuij^ryi. Thos. J, May*. M.D. {Thtnt' 
peutus). J. H«nrj- C. Stmes, M.D. {Sur^rryX CliM. K. Mill*, M.D. {Xertf»m Diuaitt). and oiber«. 

CImii.'al Leciures, Fapert, and Original Arlicle^npixartrd by the fullnwing gentleraen during; 

1887: — 

BaMock !<;«». Omivillc. r ii.C.4 ), London. - 
Pepper (Wm.. M.B.), Pr.)t. Ptaet. of Med. Univ. ot Pa. 
Carter <Iir. T.jiul(in Gr»r), Prof, of Men. and Nerv. 

Di... N V. Polvtlink. 
Kobiaoa iDi. Juhn A.>. Ruih Med. Coll.. ChicaBo. 
Pav/ [F. W,. I'.K.i.l. London. 



Ooodell (P«f. Win.5. L'nlv. M Pcnaa. 

M«ls*(ri(. A V.», Phvt. lu Penna.4i><I Child. Ilo»|uial. 

Oalerl I'mf. Wm.i, Uoiv. nfPcniu. 

Wlllardr[)T. I>c Fort«l1. 

Mlltcndorf (Dt. W. M.). Sum. lo N. V. Ere and Ear 

Inhimary. 
Sinklfr.Oi. Wtianonl. 
Browne (I. vnDux.t' k.c.«.). Loodon. 
Btubaher {Dr. A. P.l, Dcm. a( PbrMolocy Jeffer*aa 

Mcll Coll 
Steele iD. A. K.. m.d.1. Pruf. Otlh.5ur8.CoIL Pb]n.aBd 

siiEj^,, Chifu^OL. 
McMurtric il>i. L, S.X HaRrillc, Kv. 
TyioD (Dr. lav), Pruf. Paiholog]r, Uoiv. of Penna. 
Hartahoinc <L)r. Henry). 
D>C<)*t«(l>r. Juhn C'.). 
HenrrtDr. F. P.>. Phy«. to EpiACcriMl Homrtial. Phila. 

Aonual Subkcription, Oue Dollar. 
Each new subscriber sending w* r^nc dollar, in advance, will receive a copy of a hook by 
Lionel S. Bealc, r.K.s., on " Urinary and Kcnal IJcraiigciiicnU and Cakalou» Duordvn, wilb 
hints on DiinjmiMs and Treatmenl." 356 P^ca. Strung iinper coven. 

\Vc lielic-u'; .-» year* trill will cmvincc any one that riii! POLVCLISIC Is ibc bett as well as 
tbe cheapest Medical Periodical of \i% class. 

P. BLAKISTON. SON ft CO.. Publishers. toi8 ^Valnut St.. Philadelplua. 



Price (IJr. Joseph), P}i)V lo Prfston R>^ti«at. PhfLa. 

Uoogatreth (Dr. Mt<tTi>\ Paiholvciti lu Jeflervm M«d- 

WI>lte(Wm Hale. M.n,,). Gov* Ho«t"^'>'> Lvndon. * 
Aahhurat<Juha. It ). PrvLCliii. S»x.. Ui>i*.of Penna. 
pBckiPd (IJr, hihii WX Soil, to Peana. HotpiuL 
Pamn ^ lhrni>)iilii'.), Pml. Dbd. and L>ii. of Weanen, 

JirCtrrwn MeJ. Coll. 

Wycth ijnhn A ]. Prof. tA Sure., N- V. Polyclinic 

Reese <P<. J"li" J-)- 

Sp-ender 'IJoliii Kcnl, «.o-). Baib, Ei^aad. 
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Sisni.x CnrtKS, Tkm Cbnts. 
$3.50 Pkr Ysak, in ADFANCB- 



ICatw«d u ir*w Tork PaM-OOm ■• HMMd-Obw HmI- JbtUr. 



Editorial ...... 

Till- Uw of Oil 10 calm ihp Wave* — Thtf Ne;<l of mor* PAh. 
nrt in Wjsitiugton. — TliP .MarMt Teitite of ihc Ca|>ilol. 
— The Bwt'tn 7.iM\og\ca\ I'.nnicn. — The Univemal I,«n- 
SXiacr. 

Yukon Expedition. 1887 . . . . 

The Geologrical Observations of the Yukon 
Expedition, 1887 . Ocorj-e M. Dawson 

Scientific News in Washington. 

Naiinnal Acailcmv n( hiiciicc* .... 

Ueieciion o( AduItcrBtinn of I.ard» 

Alijonkin Mcta]»intlh» . . . . • 

The Siana Indians ..... 

Somr kcftfiii Kntoinctlogical Marter* of Inlctnaiional Concern 

Electrical Science. 

KitLiitciil Knct^y liom CaHion wiibotil Heal 

Mnumvini Efficiency f>( hic^iKtefceni t^mp* 

Electi'C l.<^tiling Hiid lD<>urance .... 

Vlie Ifv Jtcrnadu Accumulatnr .... 



Map of the Upper Yukon Rive?', 

'«3 



'85 



Health Matters. 

l.iiii^-Kxf>an<inn and Coniampiion . • 

Lepiosy in Aoieiica . . . ■ 

Huming <lflrhaf;e ..... 

Book-Reviews. 

ViiUanocs ami Etilli'ju^keb 

Ixciurr* on ihf l'hyi.i(il<i|;y n\ I'lonu . 

t'h"l(>gia|iliy np|>Iic\l to ^UTVcyiiie . 

HeginiitT*< AnAiomy, Fhyaiology, and Hy[*i<^'i^ 

A Trralisc on AI|;tlirA .... 

E'i;iiUt'iiih Annual Kc|)'>rt of the MasMcbuictU B«reati 

Siatisticsof l^ltnt- . , . 

MnnutI fur In^tmciion in DomcMiv Sv-i«nce . 
MrcliAiiict nl M4tv-fi!tl* . . . . ■ 

Chi(>i from a 'Vtnnhvr's \Vorl<*hi>ji . . . . 

Notes and News . . . . . 

Letters to the Editor. 

I«the Rainfall increixing on ihe Plains? Ceor^f E. Cmr/is 

S:arlel-F«wcr . Jfikt DixvftU, MM. 

Queries ....... 



of 




The Science Company, Publishers, 4J Lafayette Place, New York, 

London aoful ■ G. /f. Stechert, 26 A7;/^ Wiiiiam St., Strand, 



Revolutionary Shorthand Book. 

"EXACT PHONOGRAPHY; 

A Sy*i«iii «iih CONNtCTlinr SIKQKE VOWEL 
SIGNS." by »:«.. K BiihfiJ, Sic-.osrapher t>f N.Y, 
■Stock Rscbuiif. mfmbcTt.ind In %«i.i Cimidcni) N V. 
Stale Sleoi'srV.' A«»'n. ftc. Comolrtc Tpnl-Bi"k, — 
«Jnp[<di..SELJ-lNST«Ut:TION.-or n ItEVUl.U- 
T10\'ARVSYSlF,y,ihnt(li»^P(i. ilicimlrfifliM tvrw. 
elt pirt \A thf i:<riitii*i>ri iili niiiwmiihyi aiixl tccurr^^ by 4 
ndlcal ionOTJii'.n, KXACTSKi-S *iOi BRtVITV. 
SpeciBlly adaplcd %a tacipil aii^l other Ta:hniral wurk A 
pheaocnph!c>uthur wntcior ii: — "On ibihinUril riinu 
Vm, ypu ■»• ahead rA any fofm of Itim^a'* vhonoa- 
raphy." The auihcr cUimi Musi turicriuriiy nn cart- 
m>^. mi'fiafil.thir wonN. SHAKI'I-V ind SUHKI-V 

DtSTtNGL'lSHINU and WITHOUT S.JVCKlUtt 
o( BRKVITV. wliert tht otii phrnoeraphy mskd noilin- 
ttncl<.n A MtlUI^ KN WUtt K, AllAI>rKI> l<> MUO- 
ER-NKEyUlRM-IKNTs. Fiu^epB. Uil» L»* .M..«- 
iHM. in thi'tlhand. illiutratc >u iiliLpiaiiAn tn virv>ui Inn- 
EUJi|('>, IM lAoppL. >]>a(e •toutavrcl, — iHu. (ruling all 
pnncipk* with uiiprctejentcd luliien. 

C. 0. EASTON. Wj.h>nttiun. D.C. official Sicii>«raph« 
III Star K'mir nnd tluiieau ihnlt. uiv> of ibe worlt ; "Am 
MiMwl thai b^- \>\t tylcm ihetvin ii fatly vrx nnt, ttu* 
dntk caay learn lo w-file *hortharid wilh crtnlei cirlaii>t]f 
and pnrciaKiB ill in liy miy cif ihe nlder •yMcdii." 

ISAACS.DeMENT,C)iKtu:u.Spt«dContniMi at N.Y- 

Slaif Sleri.iji'ri' A«-i'ri ni«etinx. 1B87. ^a>^ ■ " Vou ha»« 
'C«tt:iiDly cipciir«d the p'iie an i/citiliff." 

THEO. C ROSEt ottcial Suprttnc Court Sicnng'r. P.t- 
nira, N.V..!3Vi. '' I_ thtuli iili * frcat improve mint m 
the ait |>J><>i.<ianiphK. and will be Inr>;<[y ad'iplad bv 
ill* kalxhl- of ihc lively iinill." 

W. H, SlOCUM,idBcul ffapiemeCoiiriSieniitV. Bulht(^ 
lay* : '' Muti 'unitiaiulalc yu'i 'Jti y ur auccan in fxo- 
■iDiing In (III- ir 'rill .■ r/.%i.i^,ti/f lyttrni i>f th"rtha>Ml," 
and " 1 thiTiL t!:c Ir^ Gin ly nw* ynii thrit Iivaily ihankt 
for the -ibic ni imcr Ml H 'ill ii you hjvc )Ieiit» tn >Mml the 
f«4.«l(iil>lv oi ^.r.j.V Jihcm-^iphy," 

E> E< HORTOH, I'-'tanin, oflifia) :^t«>lAs'^ !» Hish Court 
••(JiWticr.Ont-rtio.aiy>: *'Tbcciitfal to which Rxael 
Pbonocrtphy adaiiti ol (he applkitlon ol Ihe expedient 
of phniK'-wniifie, with ttay nnd nMurel iou)IO|[t. it 
M>M*lhini{ 'emii.-lsahl*." 

OWEN flTZSIMONS. Uw Swoc'r. »i h BarrUl. Za- 

tifiikic A Biirnll, N V., t*yt: *' llavi: c'vmparMl latat 
'.i( tl>e rr.iilKii; i-n-nisf^ at the «■«!■•( ji^iii bnok with ihc 
lUBH iBiLlIci wiiiirii icojrliiiB lu tL< r'tliuinaiKl Munioa 
«y>lrnia, and whilr iIk Ijttirr liivc n Ahtng tb>- helier of 
(Ml in pniiil nf hrevily, L>eAiillciiRaa i* entirely OM your 
■tde." 

Price, boiiiiil ill Orxittc !«iiTiFf, b CircuUn tent, 
Addnu CEO. R, BISHOP, N.y. $t«ck Exchtngt N.Y. City 



NEW BOOKS. 



The Laws of Eutf**"* : 



A»utopleilhy th*' .S.^mrrvl Club ri( 
iB81, with wMOc «ii«oiii'ii« aWiii ill 
IjtKiMiand Jamkk Uwit.tiT. A limci 

i:iin(i>c aiwl ■uilhnntalive toAt at riilc 
iiiayetv i" cent'. 



.VAfr rOLUMF. OF ROSCOF. AND \ 
SCh'ORLF.MAfF.K-S Ci/EAf/STA' K. 

Treatise on Chemislry— Part 
IV of Volume III. 



"i; 



"'■o''!,^. 



'I' 



An Uncloseted Skeleton. 



By I.K'aKMA f. llaiK anil E. I.. BvKKU. A iljincy 

tiuli: iiory, bounil In the *am« ftiU way at " Pvncli^pe » 
Siiiin'v," 

The Ethics of Boxing and Manly 
Sport. 

JuHM BoM-B O'KmtXT's brilliani IiooIl on aihtctivi. full 
of ill ■■■> ratio ni (with s ]»ctiir« d( Doeicfhiic'ii *bilui of 
"ThcBbicr" fnr frnatitiiiccel *«l ekajitrr* i>n Ihc alti- 
Ivtic «po«t« vf Urvwe, K'lne. EiwUnd aii<l AmvricA. mi- 
cient Indi ^nnar.d weapr<n«, ine beneAti of irkiaUiK. 
ibc tulcm uf ibc luii. elc. Abo. illutiratcd cliaulcn «> 
catociue. on the Delaware, Suk|U«Iwium nnd CoDtt«cii 
cut. 

Atalanta's Race 

Tbe Pioiid Kirjj. The Writing op ihff Image and ruber 

«io«ie« from "' The Ennhly Pai»dit« " of Wii.uam Mia* 

■It, the ceal En^luh pott, edited aid c.-pUMisly aiina. 
tated by Ova r Kay Adanat liiid M< J. KoKal. whu hn> 
alto prepared a hifiinaphy aad Maay!! on -Uorru'i ttyhi 
and iht (haim ol hit pnetry, Inr inirvidiictoty rhiipivrt. 
II1CM inaKiutitciK iinti vivid tiarrjlivc purm*. turc to 
(aacWiaE«oTd or younf rvadcn. wc al^o handtomdy illut- 
tiaied. Uniform with ftnlfe't StiKtenli' Scrick. 71 
tenia. 

Len Gansett 

Ui daahiniaad ipiriled ^[IuThwf ilero tinrr, wrtticn by 
Ona P. Ri.ti>, cdii»ii>l " 1 he Ariiiotav Tiav-lle*,'" an3 
coMawnded bj the bcal S«ui)iern ni'vel yet wiirien. $1 ; 
ia Tlcknor'a Papei ,'Sertb. jofcnii 

Shakespeare's England. 

A ne*- cdiiifti of ih'rt dainiy vnluoie by Willum Win- 
TKH. liralinc in riquuilr piose o( WariviciiiJiirc. Loniloo. 
Canieiliuiy, U'lmritni Suilc«.pe^ia, etc. jocentf. 

TICKNOU at CO., Bo«tOD. 



rAU-K KiaMtitn. 8v«,dcitli. Pifcs. 



K'.'sciia. F.R.5., and t. ScHUBiJuiuaK. 

ilf^fm if Chemutiy in the Victoria Uni- 
•"ii*C"ll«|[e. MoiicWtei. Patl IV. Vol. 
• '1, ckth. 3ri-.'«4 PH " - Pric*' K.ioo. 
' ... IikIfi 1 il«iiri]ifimi ol the Am.natic Com- 

P-" .f Cubun. The fiiat 

p"! 1 : -»!- (imnji, (lien comi: 

thr I 1,1 1 l.iiuu}n, Mid lailly 

Ihr .rv..ri' ■ .r-iii;i PI ':'.;.-ii i_.iFi)(>n Cdtapauudii. 

Iiiiirfiiutr Chvmlatry. Vnit I and \\. 

V..T I N.-N-MarAU-K t 
l« ™. 

Vol. II. Pan 1. McTALs. 8vo, cbilh. Price, |j .on. 
Vot.ll.Panll Mbtal*. SvD-cleih. Pric*, fj 00. 
Ornnin OheaUatrir. Ttie CiiEUisrav iir ma 
llvnnM-aaMM* mill rMHta D>«ivArirKa. Vol.111. 
ran I. 8vo. cloth. Price, •s-wk Vo). |||.Panlt. 
liiK Saur. Svo, cloth. Pri:c. %yoo. Vol. 111. 
fan til. Ivo.cloth. Pricdjix^ 

D. APPLETON ft CO.. Publither*. 
I, 3. & 5 Ili)nii Slrcei, New York. 



Yankee Girls in ZolQland. 

BY 

LOUISEVESCELIUS-SHELDON- 

WITH 

loo Pboiff^ranire llUnrranriiM hy G. C Gtf.vti, Frnm 
Urifjanl Sketcba by J. XXKns, 

I vol., I2mo, estra cloth, gilt top, $2.25. 



WortlilflgtOD Co., 747 Broadwiy. K. T 
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ACK NUMDRBSaadoMBplvioeiiof lading Mag. 
Miao. Rattt ifw. AH. MAG. BXCHANCK. 
Scboharie, N.Y. 




NEW 



Prtacott'a Orc«nk AoKlyiti. A Manual oi the Dc- 
scnplivc and Annlyliol Chwaiatry of Certain Vtniitn 
CiMDpoundi ia Common *Jk. Kor the Qufttliailcp int] 
Quaniitairve AiuilyiH of Oifonic MalertaU ; ComineT- 
dal and Pl»rni>ii:culkal A«My« ; iW Kiiimaiion nF 
liapiiniiev iin.let AuihikriKit StondanU — t'urvnna £x- 
aminatioat fet PoJMiss ; and F.U-mcnury Orijanic Anal* 
y*u. Bvo. clutbi, 551 pd|[n, Is.ffO. 

Salomea'a Hinaceiticnt of Accumulatcrs, and 
Private Clcctiic LifUt ImuUatiiiiii. Third vtLition. 
nviavd and enlarged. latno, cloili, Piicc. (f lO. 

Xlck'ft Ptaur Uafturicturcr. A TreaiiK on Milting 
Science and Praclk«. iric>iUi«<] Fiom ttic •«[Dn(l cti- 
Urged Bud i«>iMd rieriQan odiiion, »llh tuv'P'^'iK'** ^T 
M, H.Powi.B*. W((h 11 plaio aJid tij wondcuti. 
ftojral tvo. cioih. Prico. tiv.09. 

LockwAod's DlcUcnkry of Termi. U>«tl in ■>>« 
PrAclWr of Mrichanir^l P-nciiicf ring ; cnhmtitig ihose 
Cumni in iha l>rawinC'«'l><:«. Pattern -thap. Foundry, 
Fitiins, Tumins, Smilhi' and ttvilviihopt, «lc,, corn- 
priiiDg iipvardi nf O^ooo dcR nil tori*, Edilrd by a Fare- 
msB Paltcrn-matiM, iimo. cloih, t$<ao. 

Slater'* Svwaga Traatmant, Putlflcalien, and 
Uiatiialio'i. A Craciic;!! Maniul far ihc V*e n( COT' 
porailAmt, Local Board*, Mcitkal Offic«r« uf Hraltb. 
laapMlon ot NuwanDci. Chcinlsu. Manutaclurcrt, 
Ripaiian Owavfw, lin|in*vr« and Hat*payen. itnOi 
cloih. •■•■}■ 

Bolton*'* Blectrlea] Inatrument Making Im Anta- 
temn' a PraciJuJ Haiul-Bvuli, itilti i& illiiitnticoi. 

l>IIM.diKh.tI,M. 

Bowser's College Algebra. 
Bowser's School Algebra. 



D. VAN NOSTRAND. 

Publisher, Importer and Bookseller. 
23 Murray and 27 Warren Sts , 

NtW YORK. 



J. GRUNOW, 

sal Mixth Avonnc. Nnu York. 

Esubliihcd iBji. 

Microscope Stands, 
Oil Immeraion Object- 
ives and Abbe Con- 
den$i>rs for Bacterial 
and Histological work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 



pORTRdT OF AaAS31Z.-Cha[Mcr g* of TK- 

• Ainiui Akti-.cij|ii)n h.i* tit Mile phntwnphv of 
Prof. Lotiu A^auo 7s i;*!!!*, Addraa C, B. SrcnatKi. 
JO Uay St.. !M>aicrvii1e. Mm*. , 



Suiiiiiier Dress Goods. What Scott's Emalsion HasDone! 
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Ht'NDREDS OK REPQR1 shave been received at the Hydrograpliic 
Office of the Navy Deparlment from vessels thai cxpericnccil llic 
storm of March t I-i 5. more than seventy of Ibem from vessels that 
werciiiimcdiatcly off the coast of the United Slates. An interesting 
feature of these latter is the descripltona of the u« of oil tocalm the 
waves. More than a dar.en explains and Milmg-masters caught in 
ihc storm when il was at its worst say that they believe that their 
vessels were saved by it. The sailing-master of 1 he yacht' Iroquois' 
says that the funous waves would be coming down upon them with 
AT\ immense comb, threatening toswamii them ; hiii, when it encoun- 
tered a patch of oil no larger than a dining-room tahlc. its top would 
be rounded, and there would not be even a wind-ripplc upon il. 
and the yacht would bob over it like a gull. The reports of the 
storm have brought no new facts in regard to the use of oil to still 
the waves, but they confinn the opinions heretofore held, and will 
undoubtedly lead to its more frequent employment. The great 
SCH'ice which the Hydrographic Office has renrlerer! lo navigation 
in this regard is now recognized in all maritime countries. Only 
Jaicly. Capt. W. J. L. Wharton, R.N., hydrographcr to the British 
miralty. in Naiurr. began an article by saying that the employ- 
:nt of oil by the ships of all countries was due to the efforts of the 
United States Hydrographic Office in forcing the subject upon the 
attention of navigators. Similar testimony has been given by high 
officers of the French Navy in recent publications. 



The PHrLAUELi'HiA Press, in commenting upon some recent 
remarks of Science touching the wastefulness caused by the delays 
in printing scientific reports of the government, remarks that good 
editors are needetl in Washington as mucli .is more printers and 
better management of the Government Prin ling-Office. This is 
true, and the remark is applicable to all other bureaus and depart- 
ments as well as those engaged in sctentitlc work. Scarcely a vol- 
ume is publishe<l by the government that would not be greatly im- 
proved by conilensation. Examples ;ire hardly necessary for those 
who are in the habit of looking over government publications, but 
one or two may be given in illustration. Congress has just ordered 
an extra edition of twenty-five thousand copies of a report on ' Cat- 
tle and Dairy Farming.' made by the consuls of the United Stales 
abroad, of which the original edition has been exhausted, and for 
which there has been much call by the cattle-raisers and dairy-farm- 
ers of the United Slates. It comprises two volumes, together con- 
taining 85; pages of letterpress, besides 369 full- page lithographic 
engravings. The book contains a large ainuunt of very valuable 
information that can be obuined nowhere else: but, if it had been 
edited only to the extent of cutting out nothing but duplications. 
the dimensions of the hook might have been reduced one-half, and 
Us value greatly increase<l. In many instances several consuls in 
the same country went over ihe same ground, and sometimes ob- 
tained their information from the same sources. The best of these 
reports ought lo have been selected for publication in fuU. and only 
the additional matter contained in the others added in carefully 
selected extracts. But instead of doing this, the Slate Department 
put the reports and enclosures all in. in full, and thus made a book 
that is likely to frighten a farmer by its very size. Another ex- 
ample of enormous waste in printing, to say nothing of the doubt- 
ful expediency of preparing the niuller, is to be seen in a ' Report 
■upon an Examination of Wools and other Animals,' by Dr. Mc- 



^lurtrie. prepared under the direction of the commissioner o! ag- 
riculture. Il is a quarto book of more than 600 pages, about too of 
which arc filled wiih letterpress and illustrations, and 500 with 
solid tables of figures. One of these, filling 32 pages, is a ' Table 
for Retluciion of Centimillimctrcs to Fractions of an Inch.* No 
printer will have to be told how expensive this rulc-and- figure work, 
with it!. 31 columns lo a p;ige, is. Another, filling lOJ pages with 
solid figures, gives the ' Results of Actual Measurements ol Length. 
Crimp, and Fineness, with Recapitulations and Reductions.' And 
so on for 500 pages. Now. if it was neccssar>' to make all these 
measurements, it certainly was not necessary to print them. The 
results of them are set forth in the body of the report, and these 
are all practical men w.int. If a scientific man desired to see ail 
the figures made to obtain these results, he could go to the files of the 
Agricultural Department and examine them there. An octavo vol- 
ume of 200 pages would have contained all that it was necessary to 
print, and would not have cost, with illustrations, more than one- 
fourth as much. The government needs an editor. 



Thf. work upon the marble terrace which is to surround the 
Capitol at Washington on three sides is nearly completed, and the 
effect of it upon the architectural appearance of the building csui 
now be seen. From any point on Pennsylvania Avenue between 
the Treasury Department and the western entrance to the Capitol 
grounds, the effect is unquestionably pleasing. The terrace will 
appear as though il wa* the foundation of the building, thus making 
it seem to be decidedly higher, and relieving il of that * squatty ' 
appearance which has always offended the eyes of those who have 
an appreciation of proper proportions in a grand structure. Viewed 
from a distant point either on the north, south, or west, therefore, 
this marble terrace seems to be an architectural success. But, 
as soon as one enters the west Capitol park and approaches the 
building, he discovers lh.^t this so-called improvement, expensive as 
it has been, is a blemish tather than an embellishment of the Capi- 
tol. Long before reaching ihe fool of the grand stairway, the 
marble terrace not only ceases to appear as a part of the building, 
but hides a part of its beautiful front. At the Marshall statue the 
upper edge of it is projected against the marble columns of the two 
wings of the Capitol halfway from their bases tu their capitals, and 
from many partB of the grounds on the west they greatly disfigure 
the rtoble structure. It is just as important that the proportions of 
the Capitol shall appear to be correct when viewed from a point 
that is near as from one that is removed ; but the architect seems 
to have supposed, that, when a person has once entered the grounds 
from the west, he will be so much impressed with the gratid marble 
stairway that he will not raise his eyes to the building lo which 
I hey le^d. 

The plan or establishing a zoological garden in Boston. 
which has been pending for twenty-one years, seems to lead at last 
to practical results. The councfl of the Boston Society of Natural 
History has taken the matter in hand. It gained the co-operation 
of the park commissioners, who offered two separate sites for the 
garden. The society proposes to make Ihe enterprise thoroughly 
educational. In view of the climate of New EngLind. noallempt will 
be made to make the garden of so general a nature as ihcy arc made 
in Europe. It will be rather an effort to show specimens of Ameri- 
can animals, especially those of New England. Finally it was re- 
solved to make an attempt lo raise a sum of (200,000, and then to 
proceed with the establishment of a garden and aquaria. The en- 
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ei^tic efforts of the committee will undoubtedly succeed in arous- 
ing a general interest in the matter and in raising the necessary 
funds. The educational value of a garden like the one proposed 
can hardly be overestimated, as it affords to the inhabitants of the 
city those advantages which, as a rule, only those living in the 
country enjoy. 

The American Philosophical Society has paid consider- 
able attention to the subject of a universal language ; and on Oct. 
21, 1887, a committee was appointed, of which Prof. D. G. Brinton 
was chairman, to examine into the scientific value of Volapiik. The 
committee recently presented its report, and the society adopted 
the following resolution: "That the president of the American 
Philosophical Society be requested to address a letter to alt learned 
bodies with which this society is in official relations, and to such 
other societies and individuals as he may deem proper, asking their 
co-operation in perfecting a language for learned and commercial 
purposes, based on the Aryan vocabulary and grammar in their 
simplest forms ; and to that end proposing an International Con- 
gress, the first meeting of which shall be held in London or Paris." 
The introductory remarks to the report of the committee, referring 
to the desirability of an international scientific terminology, will be 
approved by all scientists ; but many will rather join Max Miiller's 
appeal to the learned writers of the world to express themselves in 
English, German, French, Spanish, Italian, or Latin, than support 
the plan of establishing a new universal language. The proposals 
of the committee are founded on the process of formation of jar- 
gons. Grammatical forms are eliminated, and the order of words 
determines the meaning of the sentence. The phonetics are to be 
simple, and the vocabulary based on the vocabulary which is com- 
mon to the leading Aryan tongues. As Volapiik and other univer- 
sal languages are not formed according to these principles, the 
committee considers them as not apt to meet the requirements 
of international intercourse. All this may be true, but it would 
seem to us that scientists, even if successful in the attempt at form- 
ing an artificial language which would be as well adapted for think- 
ing as for writing and speaking, would increase the amount of neces- 
sary work instead of diminishing it. Before the era of nationali- 
ties, as we may well designate our time, English, German, French, 
and Spanish were almost exclusively used in scientific publications 
of any importance. The same feeling that prompted writers to use 
their own language, however few the men speaking it may be, will 
prevent the general adoption of a universal language ; and when 
this feeling has subsided, those few European languages will again 
become the means of scientific intercourse. And how should we 
make use of the treasures contained in the literature of the past, or 
in popular writing, without learning these languages ? We believe 
that these difficulties, even aside from that of making a satisfactory 
language, will prevent the scheme of a universal language being 
successful. 

YUKON EXPEDITION, 1887. 

We noticed several times the progress of the Yukon expedition 
undertaken by the Canadian Government in 1887. The present 
number of Science is accompanied by a map showing the results of 
this important expedition. The map is a reduction of a large-scale 
map published by the Department of the Interior of Canada, a 
number of corrections being added by Dr. Dawson. The coast-line 
is founded upon the charts of the Coast Survey. White the greater 
part of the topography of the interior is the result of last year's 
expedition, a few older explorations were available for constructing 
the map. The lower part of the Stikine River was surveyed in 
1877 by J. Hunter. The traverse from Telegraph Creek down the 
Hotalinqua River, to latitude 60" north, was made by the Telegraph 
Exploration in 1867. Schwatka's maps were used for constructing 
the lower part of Pelly River, while Chilkat River is founded on 
Dr. A. Krause's surveys in 1882. 

The recent expedition was undertaken in consequence of the 
necessity of ascertaining the nature and extent of the developments 



of placer gold-mining, which of late years has attracted an increas- 
ing number of miners into that part of the North-west Territories 
lying between British Columbia and Alaska. We reported in No. 
243 of Science on the progress of Dr. Dawson's expedition up to the 
29th of July. Mr. William Ogilvie had reached the lower part of 
Pelly River by a different route. He had started from Chilkoot In- 
let, and reached the summit of Chilkoot Pass on June 8. On June 
27, after considerable difficulty occasioned by stormy weather, the 
first lake was reached. Mr. Ogilvie experienced considerable diffi- 
culty in carrying his instrumental survey across the mountains. He 
says in his report to Captain Devitle, " Beginning from the summit 
of Chilkoot Pass, we descend almost one-third of a mile to Crater 
Lake, the fall in that distance being by barometer 367 feet. At four 
miles and a half from the summit. Mountain Lake, which is about 
a mile and a half in length, is reached, the fall in this distance being 
about 575 feet. At this point the first trees on the north-east side 
of the summit are seen, but they are of no importance, being small 
and of stunted growth." Lake Lindeman was found to be 1,237 
feet below Chilkoot Pass. The party then crossed Lake Bennett 
and Lake Marsh, and began their descent of the Lewes River. " At 
125 miles from salt water, the caflon is reached. At this point the 
river flows through a fissure in a barrier of basaltic rocks which in- 
tersects its course. The cai^on proper is about five-eighths of a mile 
long and about 100 feet wide, with perpendicular walls from 60 to 
80 feet high. The current through it is swift and the water rough ; 
but, with a fairly large boat, the only risk in running through it 
would be from contact with the sides, in which case one would be 
certain to come to grief. The passage through it is made in from 
three to four minutes. The carton and its rapids are altogether 
two miles and three-quarters long. The last rapid, which is three- 
eighths of a mile in length, is a bad one, and we had to portage 
every thing round it, and let our boat down with ropes from the 
shore. This rapid is called by the miners the ' White Horse," froni 
the fact that nearly all the water is white with foam. Several 
parties have run through the rapid on rafts, and one or two in boats, 
but few want to repeat the trip." In proceeding farther down the 
river, the travellers passed Big Salmon River. Looking up its 
valley, a distant view was had of many mountain-peaks covered 
with snow, the presence of which in summer is proof of a consider- 
able altitude. Ogilvie found that the upper part of the river was 
almost deserted by the miners, who have gone to Forty-Mile Creek, 
where considerable quantities of gold have been found. 

Dr. Dawson, who had reached the Pelly River by way of the 
Stikine and Frances Lakes, describes the latter part of his journey 
as follows: "Our Indians, who had for a long time been very un- 
easy because of tbeir distance from the coast and the unknown 
character of the country into which they had been taken, were now 
paid off, and, to their great delight, allowed to turn back. As a 
dangerous rapid was reported to exist on the upper part of the 
Pelly, it was decided to construct a canvas canoe in preference to 
building a boat, which it might prove impossible to portage past 
the rapid. Having completed the canoe, we descended the Pelly, 
making a portage of half a mile past Hoole's Rapid, and reached 
the confluence of the Lewes branch of the Pelly on the nth of 
August. We had now reached the line of route which is used by 
the miners, and expected to find at the mouth of the Lewes a 
memorandum from Mr, Ogilvie, from whom we had separated in 
May. As we could not ^nd any such memorandum, and as Mr. 
Ogilvie had not been seen on the lower river by a party of miners 
whom we met here on their way up the Lewes, we were forced to 
conclude that he had not yet reached this point. The same party 
informed us that few miners were during the summer on the Stew- 
art River, where most of the work had been carried on in 1886, but 
that in consequence of the discovery of ' coarse ' gold on Forty- 
Mile Creek, about 120 miles farther down the river, all had gone 
there, and that Harper's trading-post, where I had hoped to be able 
to get an additional supply of provisions should we fail to connect 
with Mr. Ogilvie, had also been moved from the mouth of the 
Stewart to Forty-Mile Creek. From the place where we now were, 
we still had a journey of over 400 miles to the coast, with the swift 
waters of the Lewes to contend against for most of the distance. 
If, therefore, it should have become necessary to go down stream 
320 miles to Forty-Mile Creek for provisions, so much would have 
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been added to our up-siream juurncy ihat it would become 
doubtful whether wc sKould be able to afford time for geological 
work on the I-ewes. and reach the coast before the smaller lakes 
near ihc mountains were frojien over. J therefore decided to set 
about ttte building of another bo^tl. suitable for the a^ctint of (he 
Lewes, and on the second day after we had tiejjun work Mr. Ogil- 
vie very opportunely appeared. After having completed our boat 
and obt.iinefl Mr, Otjilvjc's preliminary report and survey sheets, 
together with the necc$s.iry promions, wc began the ascent of the 
LewrS, from the head waters of which we crossed the mountains 
by the Chilkoot Pass, and reached the coast at the head of Lynn 
Canal on the 20lh of September. I am happy to be able 10 add that 
the entire expedition was carried out without any serious accident or 
loss, notwithstanding the difficult nature of the country, and that, 
though circumstantial reports were heard in the spring, of trouble 
between the miners and Indians on llic Yukon, these proved to be 
entirely groundless." 

Mr. Ourivie proceeded down the Peily River, and is now wmter- 
ing in (he vicinity of Belle Isle. It was propo<ted 10 mnke astro- 
nomical observations corresponding to those of Mr. Ogilvie ne-ir 
the point of intersection of the Yukon and I4i.st meridian at two 
places. — Karnloops and Ottawa. Unfortunately the correspond- 
ini; observations couhl not be earned out, and tiie value of Mr. 
Ogilvie's astronomical work is therefore problematical. This spring 
he will start for the mouth of the Mackenzie by way of the Porcu- 
pine River and Fort Macpherson, and ascend the Mackenzie to 
Fort Chipcwayan, connecting with his own survey of the Peace and 
Athabasca Rivers. 



THE GEOLOGICAL OBSERVATIONS OF THE VLTKON 

EXPEDITION. 1887. 

The routes to be followed by the expedition were selected with 
the purjKise of obtaining as much information of a geographical. 
geological, and general character as possible of the great tract of 
COunliy included in the extreme northern part of British Columbia, 
and to the north of the 60th parallel (which forms the boundary- 
line of thai province), between the Rocky Mountains proper on 
the east, and the borders o( Alaska on the west, The greater part 
•of this vast region is dramed by several large tributaries of the Yu- 
kon River, but these interlock to thi; souih with tributaries of the 
Stikinc and with branches of the Liard. a feeder of the Mackenzie. 

The results obtarned will form the subject of a dctailetl report of 
the Geological Survey of Canada, but for the preparation of this 
some time is yet required ; and Mr. Ogilvic of the Dominion Lands 
Branch, and Mr. McConnell of the Geological Survey, .ire still in the 
field for the purpose of continuing surveys and explorations next 
summer. Meanwhile the following notes. Iwaring particularly on 
(he principal geological features of scientific importance, may prove 
of interest. 

In [879 a geoldgical traverse was made by the writer, of the en- 
tire width of the Cordillera n^on, by the line of the Skccna and 
Peace Rivers {Report of Process of the Geological Surmy of Can- 
ada, 1879-801 ; but this had. so far. remained the most northern 
line of geological ctamination across the wide mountain-belt of the 
west coast n( the continent. The work nf the past summer in- 
cluded a similar traverse of the same bell by the Stikine. Dea»c. 
.-)nd Liard Rivers, at a minimum distance of two hundred miles 
north of the last, atid extended by the last-named river completely 
through the Rocky Mountains, to the great valley of the Mackenzie. 
The latter part of the traverse was, however, undertaken by Mr. 
McConnell. and his observations arc not yet avalLible, 

To the north of this cross-section the exploration extended in the 
Yukon basin to the mouth of the Lcwcs River, near thc6jd parallel. 
The actual line of travel and survey followed the Liard from its 
junction with the Dease northward to its sources, crossed the height 
of land to the Pelly near its head waters, followed that river down 
to the mouth o( the Lewfs. ascended the Lewes southward lo its 
head, and linally, tr.ivcrsing the coast mountains by the Chilkoot 
Pass, reached the head of Lynn Channel. 

The entire region thus examined may be described as mountain- 
ous in general character, though comprising also wide areas of hilly 
or rolling country, and many important Hat-bottomed river- valleys. 



It declines as a whole graduallyto the north-westward from heights 
of a.730 feet at the Stikine-Dease watershed, and 3,150 feet at the 
height of land between the Liard and Pelly. to 1.550 feet at the con- 
fluence of the Lewes and Pelly. The close-set mountains forming 
the coast ranges on one hand, and on the other the semed peaks 
at the base of which Frances, Kinlayson. and Pelly l^akes lie, and 
which represent the western tier of the Rocky Mountains, .ire here 
the principal mountain axes. A third important intermediate 
range, which it is proposed to name the Cassiar Range, is. 
however, cut through by the Dease River immediately to the east 
of Dciiic Lake. This appears to be continuous in a north-wesi- 
ward direction to the Pelly, after reaching which it assumes a more 
westward course, and with decreasing altitude follows p.iral!el 
the river, which it eventually crosses, near the mouth of the Lew«M,' 
in the form of low ranges of hills. The trend of the subsidiary and 
less continuous ranges to the west of the Rocky Mountains proper, 
as well as the prevailing strike of the rocks, partake in a similar 
general change in direction, wheeling westward in the north in ap« 
proximate conformity with the outline of the PaciHc coast. 

The rocks throughout the entire region above outlined present 
clo«e analogies to those already investigated in the southern portions 
of British Columbia, thus confirming previous statements with re- 
spect to the great general similarity, in a north-westerly and south- 
easterly direction, of the peculiar geologicaJ features of the Cordil- 
lera belt. The coast mountains where crossed by the Stikinc. and 
again still farther north in the line of the Chilkoot P,iss. consist for 
the most part of granitoid rucks, which are generally rich in horn- 
blende and triclinic felspars. With these are occasionally included 
belts of crystalline schists, micaceous or Iturnblendtc, the rocks as 
a whole resembling those of which details are given in my last re- 
pon on Vancouver Island {Annual Report of ike Geolt^ical Snr- 
■i'ey, i8S6f. It may be said, in fact, that the composition and struc- 
ture of the coast ranges is practically identical wherever they have 
been examined, from the Fraser River lo the head of Lynn Chan- 
nel. — .1 length of nearly nine hundred miles. 

To the east of these ranges, the country to and including the 
Rocky Mountains proper is chiefiy characterized by the occurrence 
and wide distribution of paleozoic rocks, which often closely re- 
semble those provisionally n.imed iheCSche Creek Series in south- 
ern British Columbia. They include limestones, quaiuiles. argiU 
lites, slates, and schists, with a notable proportion of agglomerates 
and other materials of volcanic origin, and arc all pretty thoroughly 
.iltered and hardened and considerably flexed. Near Dease Lake, 
and again on the PcIIy almost on the same line of strike, imponant 
beds of serpentine occur, and the associated rocks in these and 
many other places are preponderantly schistose and slaty, running 
through a number of varieties, but closely resembling the schistose 
and slaty rocks of Cariboo, and other gold-bearing districts to the 
south, and here also yielding gold. 

These paleozoic rocks are interrupted by granitic areas, which 
generally rise in the form of ridges or mountain elevations, and 
were in some places observed to be flanked by more or less consid- 
erablr> occurrences of crystalline schists, which appear to be more 
highly altered portions of the paleozoic. The most important of 
these inland granitic ranges is that previously referred to as the 
Cassiar Range. Granitic mountains also, however, occur in the 
range to the east of Frances Lake, and elsewhere. 

Fossils arc by no means abundant in the paleozoic rocks ; but a 
small collection of graptoUtes was obtained on the Dease, which 
has been submitted to Professor Lapworth, and by him pronounced 
to be of middle ordovician age. six species being recognized. This 
is, no doubt, the farthest norih-wcstem occurrence of a graptolilic 
fauna so far noted on the continent. Carboniferous fossils, notably 
Fmuiina and Loftusia ColuntAiana. were obtained from lime- 
stones in the Liard basin, and again on Tahko or Tagish Lake nciir 
the head o( the Lewes River. It is probable, however, that rocks 
ranging from the Cambrian to the top of the paleozoic, and possi- 
bly also including the triassic (Vancouver or Nicola Sencs), may 
be embraced in this great preponderantly paleo^roic area. 

Strata which are probably of cretaceous age occur on the Sliktne 
in limited basins immediately to the cast of the coast mount.iins ; 
and rocks holding middle or lower cretaceous marine fossils have a 
considerable development on the Lewes, where they are associated 
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with plant-beaxtng beds of the horizon (as determined by Sir W. 
Dawson) of the Laramie, or so-called miocene of the Mackenzie 
River and Alaskan coast. A few fossil plants, which are probably 
of cretaceous age, were also found at one place on the Pelly. 

The miocene proper is represented in the upper Liard valley by 
soft stratified rocks associated with basalts ; and basaltic flows of 
limited extent, and probably of the same age, occur on the Pelly. 
at the confluence of that river with the Lewes, on the latter river at 
the Cafion, and again in the Sttkine valley east of the coast 
mountains. There is not, however, in the entire region examined, 
any wide basaltic plateau. 

Some features of special scientific importance occur in connection 
with the superficial deposits and the evidences of glacial action, but 
these cannot be more than mentioned in this brief note. It may be 
stated, however, that true bowlder-clay is frequently seen in the river- 
sections, and generally passes up into and is covered by important 
"white or gray silty deposits, resembling those of the Nechacco basin 
in British Columbia, and of the Peace River region to the east of the 
Rocky Mountains. These later-glacial silts are particularly wide- 
spread in the Upper Yukon basin. Terraces are generally conspicu- 
ous features in the landscape, and extend even to the higher parts 
of the district, while water-worn and travelled stones were found to 
occur at a height of at least 4.300 feet on an isolated mountain 
near the watershed between the Liard and Pelly Rivers. In the 
Lewes and Pelly valleys, traces of the movement of heavy glacier- 
ice in northward or north-westward directions were observed in a 
number of places, the grooving and furrowing being equally well 
marked at the water-level and across the summits of hills several 
hundred feet higher. The facts are such as to lead to the belief 
that a more or less completely confluent glacier-mass moved in a 
general north-westerly direction from the mountainous district 
south of the southern sources of the Yukon, toward the less 
elevated country which borders the lower river within the limits of 
Alaska. This observation, taken in connection with the evidence 
of the former northward movement of glacier-ice in the Arctic 
regions to the east of the tAacVenzia^Annuai Report of ike Geolcgi- 
cal Survey, 1886, p. 56 R), appears to have very important bearings 
on theories of general glaciation. 

The discovery of small rounded bowlders or pebbles of jade 
(nephrite) on the upper part of the Lewes River may be mentioned 
as of interest. Though not actually observed in place, the material 
is evidently derived from the altered volcanic rocks, probably of 
paleozoic age, which are abundant in the district. The theory that 
the jade used by the coast tribes for the manufacture of implements 
was imported by them from Asia, if still held by any, can scarce- 
ly any longer be maintained as tenable. 

A second minor point of interest brought to light in connection 
with the expedition is the existence of a very wide-spread deposit 
of volcanic ash in the Upper Yukon basin. This generally occurs 
beneath the soil, but is distinctly newer than the silts or latest gla- 
cial deposits. It forms a layer which is seldom more than a few 
inches in thickness, and is doubtless to be attributed to some single 
great volcanic eruption of a date long antecedent to our historical 
knowledge of the north-west part of the continent. 

George M. Dawson. 



SCIENTIFIC NEWS IN WASHINGTON. 

National Academy of Sciences ; Partial List or Papers ; Presentation of 
Medals. — How to detect Cottonseed-Oil in Lard. — Aboriginal 
Copper-Woikeis in the Lake Superior Region ; Proofs that they 
were Modem. — The Siana Indians ; Investigations by the Bureau 
of Ethnology. — International Entomology. 

Natioaal Academy of Sciences. 

The National Academy of Sciences has been holding its annual 
meeting in Washington during the past week, but too late to report 
its proceedings in this number. Among the features of the meeting 
were the presentation, on Wednesday evening, of the Henry Draper 
medal to Prof, Edward C. Pickering, director of the Harvard Obser- 
vatory, for his work upon astronomical photography ; the J. Law- 
rence Smith medal to Prof. H. A. Newton of Yale University, for 
his work on meteors; and the reading of memorial papers com- 
memorative of Prof. J. C. Watson and Capt. James B. Eads, by 



Prof. G. C. Comstock of Wisconsin University, and Mr. William 
Sellers of Philadelphia, respectively. 

Among the papers expected were the following : ' The Rotation 
of the Sun,' by Prof. J. E. Oliver of Cornell University, Ithaca, N.Y. ; 
'The Foundations of Chemistry," by Dr. T.Sterry Hunt of Montreal, 
Canada; 'On an Improved Form of Quadrant Electrometer, with 
Remarks upon its Use,' by Prof. T. C. Mendenhall, director of the 
Rose Institute, Terre Haute. Ind. ; 'On the Vertebrate Fauna of 
the Puerco Series." by Prof. E. D. Cope of Philadelphia; 'Re-en- 
forcement and Inhibition.' by Dr. Henry P. Bowditch pf Harvard 
University; 'On Apparent Elasticity produced in an Apparatus by 
the Pressure of the Atmosphere, and the Bearing of the Phenome- 
na upon the Hypothesis of Potential Energy," by A. Graham Bell of 
Washington ; ' The Orbits of Aerolites,' by Prof. H. A. Newton of 
Yale University. 

Detection of Adulteration of Lards. 

The recent examinations of lards made at the Agricultural De- 
partment have resulted in the discovery of a test by which the pres- 
ence of cottonseed-oil may be detected instantly by any dealer or 
housekeeper. The experiment is as follows : As much lard as can 
be taken up on the point of a case-knife is placed in a teacup. 
About a quarter of an ounce of sulphuric acid is poured upon it and 
thoroughly mixed with it. If the lard is pure, it will coagulate, and 
there will be a little difficulty in the mixing. If it is adulterated 
with cottonseed-oil and stearine, the mixture will take place imme- 
diately and easily. After half a minute, one-fourth of an ounce 
more of sulphuric acid should be poured upon and mixed with it.. 
The whole process thus far should not occupy more than one min- 
ute. 

The substance thus obtained is poured into a common test-tube, 
such as may be bought at any chemist's shop for a few pennies. 
The acid, somewhat colored, will sink to the bottom, and the fatty 
substance will remain on top. If the lard thus tested was pure, the 
color of the latter will be that of a light-colored sponge, changing 
in a minute or so to a dark-cinnamon color. If it has been adul- 
terated with cottonseed-oil, the color at first will be darker, changing 
immediately to a dark brown. These differences of color are so 
marked that no experience is required to detect them. 

Cards might be printed upon which the colors produced by the 
sulphuric-acid re-action for both pure and adulterated lards might 
be shown ; and dealers, by using this test, may prove to their cus- 
tomers in a minute or two that the lard that they are selling is an 
unadulterated article. The experiment is simple, and the cost of it 
almost nothing. The novel thing about it is the placing of the 
mixture in a test-tube in which the acid may become separated 
from the fatty substance, thus making the test much more decisive 
and satisfactory. This was first suggested by Dr. Thomas Taylor, 
who has extended his experiments to a great number of different 
animal and vegetable oils. 

Algonkin Metalsmitbs. 

Mr. Henry Lee Reynolds read a paper before the Anthropologi- 
cal Society at a late meeting, in which he replied to M. Paul du 
Chatelier, who has discussed the great antiquity of the ancient 
mines discovered at Lake Superior, in ' Materiaux pour L'Histoire 
Primitive et Naturelle de THomme.' The idea, he said, that these 
mines were very ancient, is commonly prevalent. Although Drs. 
Charles T. Jackson and I. C. Lapham gave quite plausible reasons 
for thinking them to be the works of the present race of Indians, 
men like Wilson and Whittlesey subsequently published standard 
works in which they asserted their belief in a contrary opinion ; and 
these latter theories arc now being promulgated by a host of writers 
like M. du Chatelier. 

Mr. Reynolds reviewed the evidence upon which these theories 
are based, criticised some of it as misleading and some of it as 
having lost its original importance and prominence in the light of 
later ethnologic and archaeologic research, and expressed the opin- 
ion that the mines in question are the work of the ancestors of 
some of the historic Algonkin tribes, if not of the historic tribes 
themselves. In proof of this he quoted some pertinent testimoity 
from early chroniclers to show that the copper reported as havin^f 
been found among the historic tribes could not all have been drift- 
metal discovered upon the surface. Three sources whence the 



PRIL 20, 1888.J 



SCIENCE. 



87 



Abori^nal copper was oblaincxl were mentioned, a general tie- 
scriplion of the prcCoIiimbian status of the art of copper- working 
given, an<t an account atlded of his own method of examimng old 
records and ^ludying archa.'ologic discoveries in Iiis endeavor lo 
learn wtint this actually was, 

The chief end of this p,iper. however, he said, was to present 
some facts which seemed to indicate active alionginal ininini; uper- 
ations subsequent lo the arrival ol the French in the Lake Superior 
region. After referring lo some evidence which mound specimicns 
offered 00 Ihis point, he added. "But the hest assurance of the 
later fabrication of our copper sjiecimens is lo be found in (he fad 
that a vast ijunntiiy are discoverwt upon the surface, particularly in 
the Stales bordering upon L.ikc Superior, white an exTrrmely sm.ill 
percentage come from the numerous mounds existing in Ihe same 
territory. I examined, last summer. 3Jt specimens of copper in 
the possession of ihe Public Museum at Milwaukee, and 300 more 
in the cases of the Wisconsin Historical Society al Madison. Not 
one was found in a mound, bul all were cither picked up from the 
surface or turned up with the sod in culiivaiion of the fields. Now, 
these specimens, more or less eKpos«<l as they are to ihc action of 
the aimosphere. bear scarcely any indications of greater decom- 
posrtiun than Ihe specimens found deep in thf mtMinds, How can 
this be if they antedate the advent of the whiles? They arenioaily, 
if not all, iniplemenis ; and all have been shaped out of native cop- 
per by patient handling, doubtless with the assisiance, in some 
cases, of stone moulds. Some are of i.ut:h shape as to give rise to 
the suspicion thai ihe workm.in must have aiiempted .in imitation 
of some tool or weapon which he had seen in ihc har»ds o( the 
French pioneers. The resemblance of the knives and chisels to 
European ones is very marked, while several of the spear-heads are 
indeed close copies of the old-fashioned French pike which must 
have been carried in those days in establishing the Jesuit missions. 
In proof of this. I saw last summer, in Illinois, one of these old iron 
pike-heads which har| been laken from a mound near liy. Ii had 
Ihe same three-sided or bevelled feature, formed by a slight ridge 
rutming through (he centre of one side, which is so often seen in 
our spear-heads of native copper. Many of these spcar-hcads also 
have sockets, and a perforaiion for a rivel. Now. it is hard lo 
realize how these two ideas of a socket and a hole for a rivet, it 
they are not imitations, can pi-edominale. as lht>' do. over Ihe 
simpler form of a tang or notch and the customary Indian method 
o( fastening ; for the Indian's first impulse in handling copper 
would he lo imitate Ihe types of sjjcar-ht-ads thai he had alreaily 
fashioned in slone. Then, too. the imitation of these types in stone 
would have been the simplest forms in the fabrication of copper : 
and the simplest must, in the natural order of things, be the first 
that occurs to the uninfluenced native mind. That this suspicion 
is well founded is demonstrated by ihc discovery uf one of these 
socket sf>car-heads in which a broken rivet remained. This rivet 
proved to be iron. The specimen was ploughetl up in a Wisconsin 
field, ami is described by I>r. J, 1). Butler in the Amtn>iin Anti- 
quarian, vol. tv. p. 231. 

" Indian wares, we know, by successit'c barter or by appropriation 
by right of war. traversed a vast and extensive territory ; yet it 
must be noted that ihcie is no continental distribution of this class 
of copper implements ^uch as is obser%'able in other objects of 
American art. They seemed confined almost strictly 10 Ihe tcrri- 
lory reached by French influence, for in this limited area they out- 
number l>y a surprising majority the aggregate of all specimens of 
a similar class, mound or surface, found elsewhere in the country." 

A series of fads were then presented and commented vipon. 
which give rise to the suspicion that the mines themselves |>ost- 
date the arrival nl ihp whiles. Continuing, he said, " Valuable 
testimony hearing upon the probability of these obscr\'alions is 
furnished by Dr. P. R. lloy of Kacine. Wis. This genlleman found 
in a grave in his Stale Iwo crude pieces of mined copper, together 
with two blue-glass beads of European make. These Iwo lumps 
of copper had sharp angles and ridges, showing conclusively thai 
they had been rnincd ; for, if ihcy had been drift-copper, they 
would have been mure or less worn and rounded. But this is not 
all. Among other things associated with those two little European 
beads was a copper lance-head similar in tj'pe and fabrication lo 
one gathemi frum Ihc debrii of the Keweenaw mines. 



" In the light of such facts as these, the question naturally arises, 
' Were not the best pari of the copper implements that have been 
found in Wisconsin, Michigan, and Illinois fabricated since Ihc 
advent of the French ? * It docs not seem to have occurred to Ihe 
writers who <icscnlM: such specimens. lh.il in ihobe remote, unset- 
tled f>arts of ihe country the Chippewas and Winncbagocscould 
have possessed and worked native copper for many years without 
the fact being generally known," Mr. Reynolds showed that this 
was the case, even as laic as the second decade of the present cen- 
tury, by giving an exiraci from a letter of Satlerlee Cl,irk. who was 
the Indian agent for the Winnebagors from 1828 lo 1830. 

The Siaoa ladiaiiB. 

During last season, 1887, Professor Powell, director of the Bu 
reau of Ethnology, directed thai certain researches be made amon, 
the Siana Indians of New Mexico. This tritie is located on a mi 
[tableland I overlooking the Rto Jeme;, a stream draining the J 
Mountains, and is one of Ihe tributaries of the Kto Grande, formjn; 
a junction with that stream about eighty miles south of Szmla F^. 
There arc ihree tribes of communal dwellers locatc<i o« this stream, 
the Jeinet, Sianas. and the Sania Anas, Ihe latter Iwo peoples speak- 
ing the lame dialect. No general results have been of greater in- 
terest than those from Siana. This iribe now only numbers about 
one hundred and iwenty-five individuals, though ihe ruins of iheir 
former hahiiatiuns. which are immediately connected with ihosfl! 
of the present, indicate an extensive poputalion. 

The habits and customs of these people are in principle much 
like those of uther Pueblos, yel their ceremonials are pecuhar ta^ 
themselves. Their dances are all religious, one o( which is the' 
celebrated snake-dance, which occurs every alternate year. This 
peculiar dance occurs with only one other Pueblo tritic, the Mokis, 
in Arizona. The Sianas, however, perform this dance in a se- 
cluded spot some distance from their present village, which is so 
accessible to travellers that they are much disturbed at this lime. 
Their other ceremonies are numerous, and are performed in sup- 
plication (or prosperous crops, for rain, and (or proteciion from 
disease and other misfortunes. The houses of their village are 
composed of large, round lava bowlders laid in mortar, on the same 
general plan of construction as those of olher Pueblos. They are 
extremely idolatrous in their worship. Their eslufas are stored 
with innumerable objects of such worship. In one majr l>e seen a 
large altar composed of various .inmiats representing the rattle- 
snake, bear, wolf, panther, wild-cat. and a few nude representations 
of mylhic human beings, which to them are Ihcirgods of music, rain. 
war. etc. In different directions, and not very far distant from their 
village, are shnnes fur different gods, representing different great 
elements, to which these Indians continually pray. 

The bureau secured large and representative collections of all ihe 
religious and domestic objects possessed by the tribe, also cotnplete 
notes nf their myths, religious rites, and ceremoni-ils, which are to 
be elaborated lor one of the forthcoming reports of ihc Bureau of 
Ethnology. 

Some Recent Entomological Matters of International 
Concern. 

This was the subject of a paper read before the Philosophical 
Society at its meeting, March 31, by Dr. C. V. Riley. Selecting 
three species of insects which prevail in sever.tl different parts of 
the world, and are injurious to agriculture or horticulture, he de- 
voted his paper chiefly lo a consideration of their naiural history. 

The first was the while or fluted scale. — the fctrya. This has 
of late years done great injury lo the orange-grove, and lo many 
olher trees and shrubs of southern California. Its original home' 
was prob.ahly Australia, whence it w.is introduced into New Zea- 
land. Cape Town. South Africa, and Califoniia. All (he evidence 
points 10 its introduction into th.it Stale by the late (leorgc Gonlon 
of Menio Park, about the year (868, prot>ably from Australia, on 
Acacia latifolia. The trees most injured by il arc the acacia, 
lime, lemon, orange, quince, pomegranate, and walnut. 

The second species of which L>r. Riley spoke was the Hcssian-tly. 
An .iddc*] interest ha.s recently been given to il because of its intro- 
duction into England. It has long been known upon the continent 
of Europe, and the prevailing lielief has been that it was inlroduceit- 
tberefrom into the United States during the rcvolutionar)* war \yf\ 
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Hessian troops. It was 6rst announced in England two years ago 
by Miss E. A. Ormerod, consulting entomologist of the Royal Agri- 
cultural Society, and it has proved more or less injurious. It has 
rapidly extended during the past two years, so that now it is found 
on most portions of the eastern coast, extending up into Scotland. 
In North America it has spread over the entire wheat-producing 
country, having appeared in California during the past three years. 
Dr. Riley thinks that all the evidence points to the importation of 
the Hessian-fly into England from the continent of Europe, and not 
from America. He is also of the opinion that on account of the 
cooler summers and milder winters, and the lateness at which 
wheat is sown in England, there is very little Janger that the crops 
will be injured there to any such extent as in America and in por- 
tions of continental Europe. In fact, it is very injurious only under 
conditions where two generations are pretty likely produced in the 
same year ; and he is satisfied that in England, as a rule, only one 
generation will be produced. 

The third of the insect pests of which Dr. Riley spoke was the 
hop-plant louse, Phorodon kumuU, of which the full life-history has 
been learned within the past year. It hibernates at the present 
season of the year. The little glossy, black, ovoid eggs of the 
species are found attached to the terminal twig, and especially in 
the more or less protected crevices around the bud, of different 
varieties and species of plums, both wild and cultivated. From 
this winter egg there hatches a stem-mother, which is characterized 
by being somewhat stouter, with shorter legs and honey-tubes, 
than in the individuals of any other generation. Three partheno- 
genetic generations are produced upon plums, the third becoming 
winged. This instinctively flies to the hop-plant, which is entirely 
free from attacks during the development of the three generations 
upon plums. A number of parthenogenetic generations are pro- 
duced upon the hop, until in autumn, and particularly during the 
month of September, winged females are again produced. This is 
the pupifera or return migrant, and she instinctively returns to the 
plum. Here she at once settles, and in the course of a few days, 
according as weather permits, produces some three or more young. 
These are destined never to become winged, and are true sexual 
females. Somewhat later, on the hop, the true winged male, and 
the only male of the whole series, is developed ; and these mates 
also congregate upon the plum, on the leaves of which, towards the 
end of the season, they may be found pairing with the wingless 
females which stock the twig[s with the winter egg. Twelve gen- 
erations may be produced during the year, but there is great irreg- 
ularity in the development of these generations, and the return 
migrant from the hop is produced at the end of the season, 
whether from individuals of the fourth or fifth generation, or of the 
twelfth. Each parthenogenetic female is capable of producing one 
hundred young (the stem-mother probably being more prolific), at 
the rate of one to six, or an average of three per day, under favor- 
able conditions. Each generation begins to breed about the eighth 
day after birth, so that the issue from a single individual runs up 
easily, in the course of the summer, to trillions. The progeny from 
a single stem-mother may, under favoring circumstances, blight 
hundreds of acres in the course of two or three months. 

The exact knowledge thus gained, said Dr. Riley, simplifies the 
protection of the hop-plant from Phorodon attack. He suggested 
destroying the insect on the cultivated plum in early spring, and 
the extermination of the wild-plum trees in the woods. The in- 
troduction of the pest into new hop countries in the eg^ state upon 
plum cuttings or scions may be avoided. Infection from one hop- 
yard to another never takes place. 



ELECTRICAL SCIENCE. 
Electrical Energy from Carbon without Heat. 
A FEW years ago Mr. Willard E. Case brought forward a battery 
in which an electric current was generated without the consump- 
tion of the elements of the cell, the energy being derived from some 
external source of heat. The electrodes were tin and platinum im- 
mersed in a solution of chromic chloride, which, at ordinary tem- 
peratures, has no action on the plates. If the cell be heated, " part 
of one of its elements, chlorine, leaves the chromic chloride, goes 
over and temporarily combines with the tin, forming a proto-chto- 



ride of tin." This action generates an electric current with an 
electro-motive force of about .3 of a volt. When the cell is allowed 
to cool, the tin crystallizes out again, and the cell is as it was before. 
We have, then, a current of electricity the energy of which is ob- 
tained from the source of heat applied to the cell, the possible effi- 
ciency of the arrangement being fifteen or sixteen per cent. For 
many reasons this cell cannot be practically used ; but Mr. Case 
has pursued the general subject, and. in a paper lately read before 
the Institute of Electrical Engineers, he has brought forward some 
extremely interesting and suggestive experiments. It is probable 
that the ultimate sources from which electrical energy will be de- 
rived are natural sources of power, — waterfalls, etc., and coal ; the 
conversion in the latter case being direct. For the former a per- 
fected storage-battery is necessary; for the latter, some means of 
oxidizing the coal without the production of heat, the energy being 
converted directly into electric currents. Mr. Case's experiments 
in the latter field are as follows: " In a glass celt containing sul- 
phuric acid C.P. (specific gravity 1.81, temperature 75" F.) two 
electrodes were immersed, — one of platinum, the other of lump 
graphite. Only a slight electro-motive force was indicated, .007 of 
a volt, due to the combination, the graphite acting as the positive 
element. On the addition of a small quantity of chlorate of potas- 
sium to the acid, the electro-motive force immediately rose to .8 of 
a volt, the graphite being disintegrated after a time. This cell 
polarized rapidly, which was partially prevented by mechanical 
means. ... A method of exclusion was adopted to ascertain the 
oxidant of this electrolyte : chlorine peroxide (CIO,) appeared to 
be the only active agent. It is decomposed by the carbon, chlorine 
being evolved with some oxygen. It was assumed that in this cell 
graphitic acid (CnH^O,) was formed as the result of the chemi- 
cal actions." Different forms of carbon were tried in the cell, giv- 
ing a different eleclro-motive force for each form, varying from .3 
of a volt to 1.25 volts. 

Mr. Case sums up the results as follows : " Undoubtedly the di- 
rection of experiments in the future will be to find some cheap sub- 
stance which will absorb oxygen from the air and give it up to the 
carbon ; in fact, acting as a carrier of oxygen, so oxidizing it with- 
out heat. And this is not improbable, as we already know of sub- 
stances which do this, though giving a low electro-motive force : 
thus, for instance, the ferric salts are reduced to ferrous by agitating 
their solutions with carbon, being regenerated by absorbing oxygen ' 
from the air. By pursuing this line of investigation, we can be sure 
we are not ignorantly striving against any law of nature when 
attempting to convert the whole potential energy of carbon into 
electrical energy." 

If we take the energies of combination of different substances as 
indicating approximately the electro-motive force obtainable from 
the action, we will find, in looking at the tables giving energies cor- 
responding to various chemical actions, that the greatest electro- 
motive force we can hope for with batteries in which metals are 
consumed does not exceed three or four volts. With the hydro- 
carbons it is different : the energy in some cases is very great ; and 
a battery in which part of the action consists of the formation of 
some hydrocarbon, or the change from one hydrocarbon to another, 
might give a much greater electro-motive force than any battery 
with which we are acquainted. It is very probable that some one 
will discover a practicable battery of the type Mr. Case has pointed 
out. 

MAxiMt;M Efficiency of Incandescent Lamps. — Two 
things are very well known about incandescent electric lamps : 
their efficiency increases as we increase the current through them, 
and their brilliancy, and their life decreases from the same causes. 
There are two items of cost in electric lighting, — the cost of the 
current supplied to the lamp, and the cost of renewal of the lamps 
themselves. By running lamps at a very high candle-power, we 
decrease the amount of current required per candle, but our bill for 
breakage of lamps is correspondingly increased. Now, it is evident 
that if we know the cost of the current and lamps, and the life of 
tamps corresponding to different efficiencies, we can calculate the 
least expensive way to run our lamps. This Mr. Howell has done 
in an excellent paper read before the American Institute of Elec- 
trical Engineers. He has obtained, in the first place, the efficiency 
of certain Edison lamps corresponding to different candle-powers 
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»t whicb they are bumed. From a.nather long series of experi- 
ineiits lie finds the life of the lamps carrespomling lo lite different 
("fficiencics. With these results, and assuming different prices of 
current and lamps. Mr. Howell pints curves represcnliti); the tulal 
cost [rf o^terating one hundred siKteetJ-candle power lamps for one 
thousand hours; the points o( the cuivcs bein^ ohtained by var>'- 
in}; the elTiciciicy at which the lamps arc run, anil calculating the 
totiil cost from the data ho has obtained and assumed. These 
curves (jive a definite tninimum corresponding lo some definite 
efficiency, the latter varying with the price of current and lamps. 
These curves are impori.-ujt. as they enable us at once, knowing how 
much the current costs, tn selrct tamps th:it will give the best re- 
sults. On comparing the cost of lamps with the total cost. Mr. 
Howell finds that in every case ihc total cost is a minimum when 
the cost ol lamps is about tiftcen per cent of ihc total cost. — acuri- 
ous and important result. 

E[.FCTRIC LlOHTlNG ANli INSURANCE. — A reduction in insur- 
ance rates, where ckctric lights are exclusively used, has just been 
voted by the New Knglaml Insurance Exchange. 'J'he reduction 
is, however, only allowed where the rules of the exchange arc fol- 
lowed in installinj; \he plant, and where the cumpany whose ap- 
paratus is used shall pay "any sum assessed as its proi>ortion lo de- 
fray the cost of inspection." This [iiuvc has several things to 
recommend it : it gives to eiectrii: lighting the acEv.iniage which its 
sui>erior safety warrants, and it insures the careful installing and 
regul.\r inspection of the plant. It is in (his last that (he benefit is 
greatest. The few fires for which electric lighting is responsible 
have been the result of cheap and careless work, and with cflicient 
inspeclion this is impossible. With the wires and appliances that 
can be iwrchascd to-day, electric lights can he put in buildings in 
a way to make ^iccidcnt impossible, and electricians can thank their 
own ill-advi5cd ' economy ' lor the ill repute in which some people 
hold the system. 

The De Uerkaoo ACCUMIlator. — It is possible that in the 
final peifecic*! type of accuiriulator, different patterns will be used 
(or different purposes. At present the ' grid ' type of battery-plate 
used lor lighting- purposes is much (hiclter and heavier than that 
used for traction-work. It has long been acknowledged, that, 
where a very heavy current is to be taken from a cell, the flanle 
form of plalc is preferable to the former, in which the active mate- 
rial is pasted mto per[or.ilions in cast-lead pl.ites; and there seems 
a tendency, especially in France, to return to sunie modil'icaiion of 
Planic's original idea. De Bernado requires m his welding process 
a heavy current of electricity; and to obtain it he has devised a 
new form of accumulator, which will stand the discharge rate re- 
quired without any very rapid deterioration. The cell tloes not 
ditTcr greatly from the Kabath accumulator, which attracted atten- 
tion some years ago. but which is now little used. The plate con- 
sists nf .1 frame of lead, with lead strips passing from one side to 
the other of the fr;imcwork. The .iltematc strips arc corrugated 
oblitjuely to give circulation, and all of them are burned at their 
ends 10 ihc frame. The plates so made are 'formctl * by the I'lantc 
proce&s: that is, by reversing the direction of (he current p.issing 
between two sets of plates inmiersed in sulphuric acid, at iniervals, 
until im • active ' coating of sufficient depth is produced. There is 
nothing especially new about this battery. — it differs but little 
from the Kabath accumulator, — but i( is of iniercst as indicating 
the gradual return to the original Plantc form, or some modification 
of it. that is gradually caking place, especially where rough usage 
is necessary. 

HEALTH MATTERS. 
Lung-Expansion and Consumption. 

Dr. Thomas J. Mavs of Philadelphia, in a paper read before 
the Philadelphia County Medical Society, still further claboralea the 
theory which lie has repeatedly e.xprcssed, and to which i'ci'^iue has 
before referred. This theory is. (hat an insufficient expansion of 
the lungs, especially of their apices, lias more lo do with (he devel- 
opmenl of consumption than the brr.ithing of impure air, and that, 
for the prevention of (he disease, complete expansion of these or- 
gans is more important than tJie In-eaihing of pure air. The title 



of his ]>aper is ' A [lex- Expansion versus Pure Air in Pulmonary 
Consumption.' 

Although Dr. Mays acknowledges that wholesome air is of value 
in the prevention and treatment of consumption, still he is convinced 
that the purity of the atmosphere plays but a small part in the re- 
sult. He cites the almost complete exemption from pulmonary 
consumption of the inh.-ihitantsof Iceland, Greenland, and I^pland, 
whose habitations are notoriously wanting in ventil.il ion. .■« proof 
(hat this disease is not the result of bn-adiing a vitiated and impure 
atmosphere. On the other hand, people Ui-ing in tropical regions, 
uho .ire out of doors most of the lime, are by no means free from 
consumption. .Miners and laborers in coal-mines, .although con- 
tinually respiring an atmosphere loaded with impurities, and damp 
and musty, suffer but very tittle from this disease. 

That which has been an important factor in establishing the be- 
lief Ibat pure air is such an essential element in limiting Ibe ravages 
of consumption, is that those who occupy ele^'alecl or mountainous 
regions are less liable to this disease than those who live near the 
sea-level. In reference to this fact. Dr. M.iya says (hat it is esti- 
mated that at an elevation of six thousand feet the surface of the 
body is relieved of nearlyseven thousand pounds' pressure. When 
such an enormous weight is lifted from the body, it is quite evident 
tliat its interior must also be markedly affecicd : the pulse is accel- 
erated from fifteen to twenty heals per minute; the respiration is 
quickened from ten to fifteen breaths per minute; and evapora- 
tion from the skin and lungs is increased. These are some &i ihc 
immediate effects. Protracted residence in such a high region en- 
larges the chest capacity. The t^ui^bua Indians, who dwell on the 
elevated tablelands of Peru, have cnomious-aized chests, containing 
capacious lungs with large air-cclls. The Mexican Indians possess 
chests which arc out of proportion to Ihc sizes of the individuals. 
Dr. Denison says that children bom in ihe Rocky Mountains have 
chests of unusually large ca]>aciiy. and M. Jaccoud slates that at 
St. Moriiz the respirations are not only more frequent, but fuller. 

The reason why the number of respirations increases while as- 
cending a high elevation becomes clear when wc take into consid* 
cr.alion the fact that at the sca-Ievcl a cubic fool of dry air contains 
about 1 JO grains of oxygen, while at an elevation of six thou&and 
feel it contains only about toG grains. — nearly twenty-five per cent 
less than the body is accustomed lo breathe at or near the seaboard. 

Professor Mosso has recently proven experimen tally that man 
possesses a lung capacity which is nearly onc-fourtb larger than the 
actual necessities of lite at the sea-ievel demand ; hence by employ- 
ing his whole lung capacity he can extract a sufficient amount of 
oxygen from this attenuated atmosphere without difficulty. And 
herciti lies the secret why so many consumptives, and others whh 
weak lungs, derive such a great benefit when they resort to a 
mountain climate. Every avaihible space in the chest is brought 
into requisition to furnish the needed amount ol oxygen, the apices 
are called out of their lethargic state, and the alveoli are inflated; 
and. il the infiltrated areas are not dispersed, the surrounding 
alveoli are kept permeable, and so the disease is at least limited, 
and called into abeynrtce. 

In concluding his paper. Dr. Mays says, " Now, after reviewing 
the whole subject, we .ire driven lo the conclusion that the line of 
immunity from consumption, which in (he early hi5(ory of our 
country was located at the Atlantic seaboard, and which has 
gradually rect^ded westw;ird with the tide of civiliution, until at 
present it has reached the latitude of Colorado, will not stop in its 
course until it touches the shores of the Pacific ; that the question 
of curing the disease docs not depend on the purity or freshness of 
the air. or upon the number of bacilli which the atmosphere may 
contain, or upon the amount of oxj-gen which may be introduced 
into the body, for these are all secondary considerations; but it is 
simply a mechanical question, — a question as to the best mode of 
expanding the lungs, and especially the apices of our round-shoul- 
dered and flat-chested paiienls, of rcmovmg the infiltrated products 
already existing, .ind of enhancing the constitutional resistance." 

LiiPROSV IN Amckica. — The recent cases of leprosy in Phili- 
del]>hia h.ive been the m«.ins of awakening a new interest tn that 
loathsome disease. Dr. Charles W, Allen, in the .\'etv Yori 
Afedicai Journai, gives a most complete account of the disease, 
and the views of the best authorities regarding iucommunicability. 
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His conclusions are as follows : i. Leprosy has existed to a con- 
siderable extent in this country during the past twenty years ; 2. 
The tendency is for the disease to increase, not only from immi- 
gration, but also from the occurrence of sporadic cases : 3. It is a 
contagious disease, and may be transmitted from parent to off- 
spring; 4. Transmission probably takes place, in some instances 
at least, through inoculation ; 5. Segregation has been proved to be 
the only sure means of freeing a country from its ravages ; 6. It is 
the duty of the government to establish central leper- hospitals or 
isolated settlements for the treatment of those afflicted, and for the 
protection of the community at lai^e. 

Burning Garbage. — Sanitarians in this country have for 
many years been considering the practicability of destroying the 
garbage of a city by fire. The city of Milwaukee has been a pio- 
neer in the movement to demonstrate the feasibility of this method 
of disposal. The commissioner of health of that city, in a recent 
letter to the Sanitary News, gives some interesting facts concern- 
ing the experience of that city. " For more than five months our 
garbage has been consumed to a dry, inodorous ash. A test of the 
cost of consuming the garbage was made on Dec. 27, with the fol- 
lowing result: the amount received and consumed was 40,215 
pounds, and the fuel required was 5,000 pounds, being 4.3 cents per 
hundred pounds of garbage consumed, — a result highly gratifying 
when we consider that on that date there was a large quantity of 
snow and ice mixed with the garbage." 

BOOK-REVIEWS. 

'Volcanoes and Earthquakes. By SAMUEL KneELAND. Boston, 
Lothrop. 8*. 

The present volume is mostly a description of ascents of vol- 
canoes and of remarkable eruptions which the author has witnessed, 
or the description of which he has taken from reliable sources. 
Thus the book has some value as a book of travel, or for making 
clear the phenomena of volcanic action to the general reader. The 
author has visited so many volcanic regions, — the Hawaiian Is- 
lands, Iceland, the Mediterranean Sea, Japan, and the islands of 
south-eastern Asia, — that he is well able to give a description of 
the peculiarities of the various volcanoes ; and the principal value of 
the book lies in the vividness of the descriptions, which is due to 
the personal knowledge of the author of so great a part of the 
earth's surface. He wisely abstains from a long discussion of the 
theory of volcanic phenomena, as this would be out of place in a 
popular book like this, but merely enumerates the various theories 
that are now held by geologists. The latter part of the book con- 
tains descriptions of remarkable earthquakes. 

Lectures on the Physiology of Plants. By Julius von SaCHS. 

Tr. by H. Marshall Ward. Oxford, Clarendon Pr. 8". (New 

York, Macmillan, $8.) 
Von Sachs's text-book of botany has always been regarded as 
one of the best in any language, and no better proof of this can be 
given than the fact that four editions have been published and 
exhausted. Dr. Sachs was requested by the publishers of his text- 
book, and also by his botanical friends, to prepare a fifth edition. 
This he declined to do, and gives his reasons therefor in the follow- 
ing language : " It is an old experience, that, while one works up 
with pleasure a second and even third edition of a comprehensive 
work, frequent repetition eventually becomes inconvenient or even 
painful to the author. Having experienced this sufficiently with 
the fourth edition, 1 was unable to make up my mind to a fifth. 
Apart from other circumstances, I was driven to this, to an impor- 
tant extent, by the progressive development of my scientific con- 
victions." He adds, that his mode of comprehending important 
questions of the physiology of plants had undergone changes in 
various directions, and that for several years the wish had been 
taking a more and more definite form, in his mind, to set forth the 
most important results of the physiology of plants in such a man- 
ner that not only students, but also wider circles, should be inter- 
ested in them. Believing that this object could be better attained 
by a freer form of exposition than that of a text-book, he determined 
to prosent the subject in the form of lectures. This determina- 



tion has resulted in the ' Vorlesungen iiber Pflanzen-physiologie,* 
which Professor Ward has translated in a most admirable manner. 
The volume consists of forty-six lectures, arranged in six parts. 
These latter are. i . Organography ; 2. The external conditions of 
vegetable life, and the properties of plants ; 3. Nutrition ; 4. 
Growth; 5. Irritability; 6. Reproduction. It is impossible to give 
more than this brief outline of a book which embraces so many and 
such varied topics as are treated in the eight hundred and two 
pages of text. Professor Sachs has succeeded in his undertaking, 
to a degree which is exceptional, to produce in this series of lectures 
a treatise adapted to the wants of the skilled botanist and the edu- 
cated man, whose studies have been in other directions, but whose 
desire for a knowledge of the physiology of plants has hitherto 
been unsatisfied. The subject is made much more intelligible by 
the four hundred and fifty-five woodcuts with which the book is 
embellished ; while the elaborate index, covering thirty-three pages." 
makes it exceedingly valuable for reference. 

Photography applied to Survey ing. By HENRY A. Reed, U.S.A. 
New York, Wiley. 4*. $2.50. 

The author gives a concise sketch of the successful experiments 
made in photographic surveying, and sets forth the methods now 
in use. The book is principally founded on the publications of 
Frenchmen who have paid particular attention to developing this 
branch of the art of surveying. The author's discussions of the 
various methods are clear and concise. The principle of photo- 
graphic surveying is the same as that of ordinary surveying. Sta- 
tions are occupied by the photographer ; and the angles, which are 
generally measured by the theodolite, are measured on the photo- 
graphic negative. For this purpose the camera is provided with a 
level, and the distance between the sensitive plate and the object- 
glass is kept constant. The horizon is marked on the negative, 
and a measurement of distances serves for finding (he azimuths 
and elevations of objects. In making the photographs, various in- 
struments are used, — the ordinary camera, with a wide-angle ob- 
jective ; a camera in which a cylindrical sheet of sensitive paper 
takes the place of the plate, and in which the photograph is pro- 
duced by turning the camera around its axis; or the photographic 
plane table. In the latter the photographic view is represented on 
a horizontal surface, the rays from the object being reflecte<l either 
by a triangular glass prism or by a spherical convex reflector. 
The author justly claims great advantages for these methods, 
among which the most valuable are the cheapness of field-work, 
and the great amount of information contained in the photographic 
views. Setting aside geodetic operations, photographic surveying is 
undoubtedly the cheapest and best method wherever the principal 
object is to attain, not the greatest possible accuracy, but the fullest 
amount of information in the shortest possible time. Therefore 
the publication is very valuable and welcome, giving a concise re- 
view of the advantages and results of this method, which is still 
very little used in this country. We may be allowed to add a few 
remarks on this subject, in addition to Lieutenant Reed's full dis- 
cussion. Photographic surveying cannot attain the same accuracy 
as ordinary surveying ; but the errors are so small, that for tertiary, 
and even for secondary triangulation, it meets all demands. Its 
greatest value, however, lies in the full material it furnishes for 
constructing the orog^raphic features of a country. No topographer, 
however experienced he may be, can draw contour lines as well 
from sketches and a few fixed points ashecan construct them from 
photographic surveys. The number of elevations that may be de- 
termined by this method is practically without limit. Another im- 
portant use of photographic work is the facility it affords for re- 
surveying tracts of land, particulariy in regard to changes in culture. 
Deforestation, roads, the extent of agricultural land, etc., are shown 
on the photographs, and may readily be inserted in maps without 
fear of omissions. Thus it will be of the greatest utility for the 
questions of a census. Lieutenant Reed touches only slightly upon 
its use in reconnaissance work. For this purpose the cylindric ar- 
rangement gives the greatest satisfaction, principally as it dispenses 
with the use of bulky and heavy photographic plates, which are 
difficult to carry. For topographic work of this kind, the use of 
photography, supplemented by sketches made by the camera luciday 
gives by far the best results. A concluding chapter of the book 
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deals Willi telescopic and Lialloon pFiocography. We do nol believe 
that (he latter will be of great service lo ihc surveyor, except in 
cases nf w.ir (or the military ciij;ineer. and it may be useful for 
shuwing the culture of extensive tracts of land without command- 
ing points in resurveying. 

Beginner's Anaiomy, Physiaiogy, ami Hygiene. By JOHN C. 
Cutter. Philadelphia. Lippincoit. 16*. 30 cents. 

From the title of this book, and from the preface, we gather that 
it is intende<l for young pupils, fnr brginncts, and we are iherefore 
gratified to find thiit the wriltr proi>oscs to employ such language 
as is simple and direct, and that technical and long words are. as 
far as possible, avoided. Throughout the text ihis rule has been 
fairly v*'ell adhered lo. though when our eyes fell upon the frontis- 
piece, we began to fear that the author had fnrgollcn lo cirry out 
the plan which he had promised. This frontispiece represents the 
muscular system of the hunnan body, and the scienti^c names of 
these muscles are given as they would lie in the most advanced 
worlc on anatomy. Orbicularis palpebrarum, occipito-trontalis, 
slerno-cleido-mastoid, extensor carpi -radial is. and others too 
numerous to mention, stand out prominently in the illustration. 
This same criticism applies to other ligures in the book, although 
perhaps to a less degree. 

While it may be well to describe the effects of alcohol and to- 
bacco in such a work as this (and of course, to meet the demand 
for which this and so many other books of this kind have been 
recently written, this must be done), we question whether it is 
wise to speak of the effects of chloral. The writer says of it, that. 
" when used for some time, it may cause heart -trouble. It lessens 
the bean's po\s'er. It makes its action irregular, ll sometimes. 
ID a small dose, causes death by suddenly stopping the heart's 
action." In anoih'er portion of the book he says that in proper 
doses it induces rest and sleep. This kind of talk should, m our 
judgment, he omitted from n hook written especially for beginners. 
The phraseology of some parts of the book is open to unfavorable 
criticism. In speaking of deformities of bones of children and 
youth, the author says that corsets and siiug-filtiiig shoes ought not 
to be worn by the young, the inference from which statement would 
seem to be that these articles may be worn by the adult ; and yet 
in Bnolher plate he says, " Do not wear clost'-filiJng chest and 
waist ganoents. Corsets and light vests compress ihe lower ribs. 
They press the digestive organs oul of place. They hinder deep 
and proper breathing." 

Another inconsistency we ot»serve in the following statements : 
'■ Cheese is a rich and hearty food, suitable for hard workers.'" 
"A food which disagrees with a person ought to be avoided. As 
a rule, pastr>*, cheese, frt-sh white brcid, and ' made dishes," most 
often cause discomfort." Dr. Cutter is opposed lo candies for 
children. He says that common pure candies contain not only 
cane-sugar, but materials which are difficult to digest. Candies 
"shouUl be denied children." We think the doctor goes a little too 
far in thus absolutely prohibiting the U5te of candies. There is no 
doubt that they are abused, and that it would be far better not to 
use them at all than C» CDniiuuc their excessive use ; but at proper 
times, and in proper quantities, we do not think that good candles 
are so pernicious as he would have us believe. 

The author incorporates in his book what he calls " simple direc- 
tions for the management of a few common emergent cases," 
which, from the references already made, we infer are intended as a 
^idc to the young pupJ, the beginner. Under the heading ' Man- 
agement of a Poison Case,' he s.iys, " If it is an irritant poison (like 
verdigris, corrosive sublimate, etc.), give rapid ly-bcalcn -up eggs. 
I( it is an opium compound, give strong coffee, and kwp thepaiienl 
awake. If il is a vegetable narcotic (henbane, beliadonnai. keep 
him (juict. .Mways summon the ablest doctor to manage the case." 
ll would, wr imagine, be a sufiicienlly difficult task, especially for a 
young pupil, to determine whether the poison taken was an irriUnt, 
an opium coin]>ound, or a vegetable narcotic ; but lo decide who is 
the • ablest ' doctor, Aic labor, hoc opus at. 

While there is much in this book Co criticise, there are also many 
things 10 commend. The general arrangement is good, and the 
figures are fairly illustrative of the text. There is one feature which 
is especially noteworthy, and should be reproduced by writers of 



other text-books of this kind. Wc refer to ihc instructions to 
teachers for the demonstration to classes of the principles of physi- 
ology; as, for instance, the demonstration of the movements of llie 
blood in a frog under the microscope, and the changes which take 
place in ihe size of the human chest during inspiration and expira- 
tion : and the impoverishment of the air during respiration. This 
method h.is been admirably worked out by Professor Martin of 
Juhns Hopkins University, in his text-hooks ; and we are glad to 
see that Dr. Cutter has embodied the same plan in his book. 

Taken as a whoit. • ThL- Beginner's Anatomy. Physiology, and 
Hygiene,' is neiiher better nor worse than many other books of the 
same class, scores of which have lately issued from the press in 
response to the demand for physiologies which should teach the 
effects of alcohol and narcotics. 

A Trectlise chi Algebra. By CllARLES SMITH. M.A. New York, 
Macmiltan. 8^ $[.90. 

This work is the latest put forth by the English press, which is 
just now vcr)" proliiic in algebras. 

The present work is intended for students who already ha%e 
some knowledge of elementary algebra. For this reason the open- 
ing chapters, while complete, arc nevertheless brief. 

These chapters differ but little from those of the text-books in 
common use. Stress is laid, however, on the idea that .ilgcbra is 
simply the science of numbers ; and the contmutative, associative, 
distributive, and imlcx laws arc well illustrated. 

Some theorems are introduced much earlier than usual. Thus. 
detached co-efficients are introduced in the chapter on multiplica- 
tion, and the theorems on the divisibility of rational integral ei- 
]>ressions in the chapter on factoring. In this last chapter, also, the 
quadratic expression ax^-^rbx+c is resolve<l into its linear factors; 
and this method of resolving into factors is adopted for the solution 
of all quadratic equations. 

Chapter IX. treats of equations with one unknown. — simple, 
quadratic, binomial, and reciprocal. — and contains so much, that it 
is decidedly confused, and the weakest chapter of the book. Here, 
also, the author fails to explain the terms " infinite * and ' infinity ' 
in a satisfactory manner. 

Chapter .VII. is on symbolic algebra, and contains seventy excel- 
lent examples. 

Imaginarics are treated by modern methods. Tn the detinition of 
*ajithmrlical progression." the customary lafistu c«Aiw(/ is made. 
Choice should be illustrated with more examples. Series are fully 
and clearly treated. The binomial tlicorem is proved by a modifi- 
cation of Eulcr's proof, based on the introduction of Vandcrmanrie's 
theorent. Euler's own proof is also given. Logarithms arc con- 
sidered without any thing l>etng said about the proof of the index 
law for incommensurable exponents, the almost universal omis- 
sion. 

The definition of 'proliability ' is the usiliI faulty one given by 
Todhunter and others. This ch.ipler is not clear, and is too short. 

The chapter on determinants is based an the well-known works 
of Muir and CJostor. .ind is by far the best short treatment of deter- 
minants with which we are acquainted in any language. Thii 
chapter contains all the essential parts of the subject, and we 
recommend il to every one who desires a brief but comprehensive 
knowledge of these famous expressions. 

On ihc whole, the book much resembles that of Mr. Todhunter. 
In form Mr. Smith has improved on the lalter's work ; but in fun- 
damental ideas. — ideas which go down 10 the root of mathemati- 
cal rcasiming. — and in definitions, Mr. Smith's work is but little, 
if any, superior to Mr. Todhunter's. The book is simply an excel- 
lent text-hook of high grade, ils most distinctive feature being the 
chapter on determinants. 

Eighletnth Antmal Report of the MatsacAusetts Bureau of StA- 
tisiics of Labor. Boston, State. 8". 

Carroi.i. IJ. Wkight'.s Massachusetts report for tSSy deals very 
exhaustively with a single subject, — the unemployed. The figures 
taken arc those of the State census of i8if5. and show a wide dis- 
iritMJtion of the unemployed as a whole, because the industries of 
the State were in a more or less depressed condition. The investi- 
gation comprehended "all remimeralive occu[utions, of whate^'er 
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■description, and included all persons of any age who were earning 
their living: that is to say, all persons engaged in the government 
service, whether national, state, city, town, or county ; all profes- 
sional people ; all persons engaged in domestic and personal ser- 
vice, with the exception of housewives and those who assisted in 
the housework at home only, and for which they received no stated 
compensation ; all persons engaged in the various branches of trade, 
in transportation, agriculture, the fisheries, manufactures, and min- 
ing ; day-laborers; apprentices, and those who for various reasons 
were unemployed for the entire year ; the unemployment being 
properly classified as regards each occupation in presenting results." 
The chief purpose of the inquiry was to ascertain, so far as possi- 
ble, first the depression, if any, in particular trades or industries ; 
and, second, the extent of unemployment generally, without regard 
to the particular kind of work performed during the twelve months 
preceding the taking of the census. 

The main results, as shown in Mr. Wright's summary, are as fol- 
lows : the whole number of persons, of both sexes, who were un- 
employed at their principal occupation during some part of the year 
represented by the twelve months which preceded the census enum- 
eration of population. May i, 1885, was 241,589. Of this number, 
178.628 were males, and 62,961 were females. As compared with 
the total population of the State, this shows that for every 8.04 
persons there was one person unemployed for some part of the year 
at his principal occupation ; and as regards sex, that there was for 
every 5.22 males one male unemployed, and for every 16.03 females 
one female unemployed, at principal occupation during some portion 
of the time covered by the investigation. By ' unemployed ' is 
meant, of course, unemployed at their principal occupation during 
some part of the twelve months preceding May i, 1885, Asa 
matter of fact, only 822 persons, less than one-third of one per cent, 
were unemployed during the entire twelve months. Of the unem- 
ployed, 73.94 per cent were males, and 26.06 per cent females. Of 
the 822 unemployed during the entire year preceding May 1, 1885, 
91.61 percent were males, and 8.39 per cent females. More than 
50 per cent of unemployed were from twenty to thirty-nine years of 
age. Perhaps the pith of the report is given on p. 266, where it is 
said. " A little less than one-third of the persons returned as being 
■engaged in remunerative labor were unemployed for about one-third 
of their working time ; while, on the other hand, the working pop- 
ulation of the State, considered in its entirety, were employed at 
their principal occupation for a little less than eleven months during 
the census year." The results of the investigation would seem to 
indicate, Mr. Wright points out. that all the products of manufac- 
tures could have been secured by steady work for 307 working-days, 
of 9.04 hours each, if this steady work could have been distributed 
equally among all the persons engaged in manufactures; while all 
the remunerative work of the State, of whatever kind, if it could 
have been distributed equally among the entire working population, 
could have been accomplished in 307 working-days, averaging 8.99 
hours per day. 

The report is extremely valuable, and one more evidence that 
Colonel Wright is the right man, in the right place. 

Manual for Instruction in Domestic Science. New York, Industrial 
Education Association. 1888. 

The prefatory note of this little volume states that it is a manual 
*' drawn up for the use of the students of the College for the Train- 
ing of Teachers, and for such teachers as adopt the method of in- 
struction followed at the college by Miss Julia H. Oakley, professor 
of domestic economy there. It is not intended to be complete or 
exhaustive. Its aim is to give the outline of a carefully developed 
course of instruction in cooking, which shall have an educational 
rather than a technical value, and to furnish notes for the conduct 
of the same." All persons who are watching the manual-training 
movement will admit at once that this manual, and others like it for 
sewing, industrial art, and wood-working, are absolutely necessary, 
if crude and empirical methods are to be kept out of the schools. 
They are as essential as good text-books in arithmetic and gram- 
mar. This manual is simple and clear, and will be of great assist- 
ance to teachers. For each lesson an outline is given, and the 
principles it illustrates carefully developed, before the recipe for 
its practical illustration is stated. This prevents mere imitation, 



and makes.the practical work of the domestic science course rational 
and educational. The manual will doubtless be widely used, and 
its influence will be wholly for good. 

Mechanics of Materials. By Irving P. Church. New York, 
Wiley. 8". $3. 

The modern tendency in writing text-books upon the relation of 
forces, and their resistances as manifested upon and in the materi- 
als employed in engineering, appears to be toward a clearer strati- 
fication of the various departments of that branch of science. 

Dynamics and statics have long been clearly defined, but there 
are many books at this moment before the eyes of students, in which 
the science of statics and the properties of materials are too pro- 
miscuously treated to leave a clear impression except upon the in- 
itiated. The result is, that the average student has but a vague 
idea of what he has been studying, and of its relation to other 
branches of science. 

Professor Church's plan of treatment is a threefold division into 
dynamics, statics, and, to quote his own words, " mechanics of ma- 
terials : a treatise on the elasticity and strength of beams, columns, 
arches, etc., for students of engineering." The latter title is that of 
his latest work, now under discussion. It is a book of 320 pages, 
and might properly be called a treatise upon molecular mechanics, 
being a discussion of the laws of resistance to externally applied 
forces of the molecular fibres of materials when used in various 
forms. 

The treatment of the subject is independent of the kind of mate- 
rial — steel, iron, wood, etc. — so far as the development of the for- 
mula is concerned, as they are based upon certain mechanical 
assumptions, that are independent of the nature of the material. 

That phase of the subject which will perhaps never submit to 
pure mathematical analysis — the properties of' materials, the be- 
havior of various kinds of materials under stress, the laws of fatigue, 
proper working-stresses, etc. — is very properly passed over with 
an occasional allusion, and such tables of values as may be neces- 
sary to solve the problems dispersed through the book. 

In this connection it may be said that a table in which the aver- 
age ultimate tensile strength of soft steel is given at 8o,oc» pounds, 
and of wrought iron at 60,000 pounds, without further explanation, 
is calculated to give the student an erroneous impression of the latest 
practice, in which even 55,000-pound steel has been recommended 
for bridge-work, and 80,000-pound steel is considered a high grade 
to use. 

Again : an allusion to Wohler's law of fatigue of materials as a 
recent discovery seems a misleading expression to apply to investi- 
gations made twenty years or more ago. But it is far easier to 
criticise minor points than it is to improve on the main features of 
Professor Church's work, an investigation of which discloses the 
following plan ; — 

The first chapter discusses the theory of stress and strain ; and 
by mathematical investigation, of the action upon an assumed form 
of elements of the mass, the nature and relation of direct tension or 
compression, and shear, to each other, are clearly defined. The 
modulus of elasticity is explained ; and, in short, all the funda- 
mental principles of stress and strain in the abstract are shown in 
their true relations. 

Chapters II.-V. inclusive, occupying about one-third of the book, 
relate to torsion and to flexure of beams. 

The generally employed theories of Xavier have been used in- 
stead of amore intricate mathematical analysis, and a specially clear 
statement is made of the assumption upon which the formulae for 
beams are based. Column formulae are treated in the twenty-three 
pages comprising Chapter VI. The usual presentation of Euler's. 
Hodgkinson's, and Gordon's theoretical formulae occurs, and some 
allusion is made to modifications in practice. 

Consistency, perhaps, prevented Professor Church from giving 
what students much need. — a clear statement of what our engi- 
neers are actually doing in practice with the des^ing of columns, 
and the fact that certain simple formulse derived from experiment 
seem to agree with actual tests fully as well as, if not better than, 
those mentioned. 

Chapters VII.-XI. inclusive, taking about one-third of the space, 
treat of arches mainly by the use of the moment polygon. The in- 
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serlion of the analytical cha|]ler on linear arches ts chiefly a conceS' 
5H>n lo the maihcmnlical students. 

The final chapter is devoted lo the graphics ot the continuous 
girder, as an apiprnpriaci; conclusion to ihc graphics of the arched 
rib of which the former is a special case. 

The topics .tie (reqtifiitly iliusitated. calculus in iu simplest form 
is employed, the equaiions are carefully dcscrihcd. and special at- 
tention is given lo a proper defining of the values and character of 
the various data uaeil. 

A general view of the book as a whole leads lo the opinion thai 
the line of trealiiieiu hits been clearly thought out by the author, 
.inri each topic logically developed in iis propcrr place. In that re- 
spect it is worthy of all praise, but the impression is al ihc same 
tiinc created, thai, as a tcxt-lwok for technical sclwols, it is too 
elaborate. For those who make a special study of its branch of 
cngitiiL'cring, il is admirable ; [or the average studcrtit. who has many 
other topics to share the attention and time of his course, much 
pruning would l>c necessary, to the dclrimcnl of his understanding 
of the subject as a whole. 

Chips from a TmcAfrs IVorkshop. By U R. Klemm. Boston. 
l.ee & Shcpard. l6*. 

Mr. Kl&>]m has put logelher the most practical little book on 
education that has recently come from the press. It is scrappy, to 
be sure, but il is comprehensive. If Ihc style is jerky, and at times 
harsh, it is also concise. The contents of the book arc not wholly 
new. Many, if not iiio&t. of the chapters have appeared as articles 
in educaiion.il jotirnals. But the author is quite right in believing 
them worth reproducing in book Inm. Too frctpicntly the teachers 
ot the country are written at : Mr. Klemm does not write at, but 
/o them. He is most successful when handling and illustrating 
the detaUs of schoolroom-work. His more elaborate essays arc 
not so good, His chapler of ' Open Ixtiers to a Voung Teacher ' 
will appeal to thousands, and ought to appeal to tens of thousands, 
of readers. They all ask the very fjue-stions, aL some lime or other, 
that Mr. Klemm answers. They would turn in vain to the ency- 
clopedia, or the formal book on pedagogy, or the psychology text- 
book, for any hint as lo bow lo overcome chronic tardiness or un- 
cleanliness in pupils. Mr. Klemm's experience furnishes some 
excclleiil suggestions as to how to proceed. We have never seen 
more ingenious and effective devices for arousing interest and 
making; instruction comprehensible than his board for leaching 
numeration, his use of paper-folding in teaching fractions, and his 
original illustrations, from the bouiular>--lines of the several States 
of the Union, of the proper way to connect the teaching of history 
and geography. 

We must bear in minil thai the teaching force is largely disirib- 
uted in rural districts. It is far from lectures and iibrarles, and re- 
mote from the centres of civUitation. It wants to know how it may 
improve practically. It wants both knowledge and skill. It 
needs devices, not cssaj-s. It wants to be guided, not preached ai. 
Mr. Klemm knows these facts, and has wriUcn this book accord- 
ingly. Il is especially adapted to the needs of ihe country teacher. 



NOTKS AND NKWS. 



The ^rtcultural experiment station oE the University of Ten- 
nessee, Knoxville, has been rc-organized, with the following officers : 
director, Charles W. Dabney. jun. : assistant director, in charge of 
field and feeding experiments, Charles S. Wurnb ; botanist and 
horticulturist, F. Lamson Scribner; chemist, Winlhrop E.Stone; 
entomologist. Henry £. Summers ; assistant in field and feeding 
experiments. Charles I„ Newman. 

— On Monday evening, April 16, 1888, .ificr the adjouramcni of 
the regular business of Ihe New York Academy of Sciences, the 
members interested in mincralog>" held a meeting lor the purpose 
of establishing a section on mincriilogy. This section will meet 
when enough inlcresUng material presents itself before the New 
York Mincralogicat Club to insure a full evening of business, and 
will publish all papers presented before the Mineralogic.il Club 
in Ihc Proceedings of the Academy. Mr. (George F. Kuni was 
elected pre»denl. and .Mr. J. H. Caswell secrelary. of the sec- 
tion. 



— Several years ago the Danish Government sent out a number 
of eipetliiions into the interior of Greenland. These were followed 
by Nordenskioltl's .ind Peary's expeditions. In the coming summer 
Dr. Frithjof Nanscn of Brrgen will make an -iiiempt to cross Ihe 
desolate ice-covered highland of Greenland, starting from Ihe east 
coast. He intends to atari from Ihe neighborhood of Capp Dan 
with three companions, and will attempt to re^tch the Danish colo- 
nies on the west coast. It is doubtful whether he will succeed in 
reaching Ihe coast in time, as a wide bell of pack-ice prevents ships 
approaching it. From former experiences, it would seem that Cape 
Dan, where the coast makes a sharp licnd, is the place where ap- 
proach is easiest; but the whalers who will convey Dr. Nansen 
to Greenland do not penetrate the heavy masses of ice lying close 
to the coast of Cireenland. The ice generally opens late in the sea- 
son, and it is to be feared that travelling on the inland ice will be 
very difbruli at ihat season. Nordenskibid's and Peary's experi- 
ences show th.it early in spring, before the commencement of the 
thaw, is the best time for such an enterprise: therefore tt would 
seem that success is most probable for a traveller who would win- 
ter in Giecnland. 

— Of laie years the Portuguese have made attempts to increase 
their influence in Ihe countries adjoining ihe colony of Uenguela. 
For this purpose Major de Carvalho was sent into the empire ol 
Lunda, from which journey he returned in October, 1887. after an 
absence ol three years, A number of stations were established 
east of the Kuango, and. in consequence of prolongetl slays at such 
stations, the new capital of the Muala Yanivo was reached in De- 
cember, 1886, after two years of travel. The expedition was un- 
able to proceed farther eastward, but il appears from the available 
reports that it succeeded in establishing Portuguese influence in the 
empire of the Miiata Yamvo more .securely. The expedition was 
probably undertaken on account of the encroachment of the Kongo 
Free Stale and the Gcnnans upon that pari of southern Africa 
which the Portuguese considered their property for a long while. 
The English are also endeavoring to establish their dominion in 
douthcm .Africa as firmly as possible. A treaty has recently been 
rniidc with the chief of Amalonga Land ; and thus the whole coast 
ol South Africa, from Orange Kiver to Delagna Hay, has become 
English. 

— The English are incessant in tbcir endeavors to open a trade- 
route from India lo China. One of the preliminary slcps to reach 
this object is the establishment of a railro.'ul from ihe valley of the 
Brahmaputra lo the up|>er part ul the Irawadi. by which means 
they expect 10 strengthen their position in Burmah. The region to 
be traversed is extremely mountainous, and the road will have lo 
cross the Paikol Mountains. Kcccntty an expedition has been sent 
out to ascertain llie feasibility of building the road, of which Messrs, 
Michell and Necdham wpre in charge. They found that the Pat- 
koi Range, which was formerly considered an injiurmounlable l>ar- 
rier for the trade between Assam and Burmah, can be crossed on 
a number of passes not exceeding 2,500 feet In height. They suc- 
ceeded in crossing it on one of these passes with fire elephants, and 
Slate thai a road can be bulk without great difficutties. Thus the- 
recent reports of Colqhoun and Woodthorpe are confirmed. At 
Ihe present time Ihc trade between China and Burmah is carried 
on by caravans consisting of from 200 to 2.000 animals, which 
cross Ihc range during the dry season, i.e., between the months of 
November and May. They cross the territory ol the Kachins. who 
exact he,ivy payments from them; nevertheless the caravans are 
subject to frL-quent attacks. nn<l must be protected by an escon of 
armed men. 

— In 1877 Fremy succeeded in obtaining very small crystals, 
of artificial rubies. In 1887 he resumed his experiments, and, with 
the assistance of Mr. Vemeuil, has succeeded in obtaining l>cauiiful ■ 
and comparatively large crystals. Lib Nature describes his experi- 
menis according 10 the report given to the Acidemy of Sciences of 
Paris, illustrated by cuts, which we reproduce here. On Feb. 27. 
Fremy and Vcrncuil presented to the academy ihcsc crystals, which 
were obtained by the action of fluorides upon aluminium. Fluor- 
ide of barium was made to act upon aluminium containing traces 
of bichromate of potassium. The regularity of crystallliation.. 
which was obtained after numerous experinftents. was found 10 dc-- 
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pend principally upon the fire, which regulates and varies the 
chemical aclton. The crystals obtained in t877\v«;rc IaminHlt?dand 
fnable. They were very thin, and embedded in n vitreous mass. 
which rendered tl almost impossitilc to i&olate thcin. Besides this, 
their chemical composinon v.iried to a certain exiem. By the new 
process they are easily separated from the porous matrix in which 
they arc formcil. The matrix is thrown into water, which is vio- 
lently agitated. While the light matrix is broken and remains sus- 
pended, the rubies settle down on the bottam of the glass. They 
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are very clean, and it was found unnecessary to apply any .icids for 
further cleansing. They are rhombohedral and exactly like 
natural rubies. Numerous analyses showed that ihey did not re- 
tain a trace of bar^-te, and that they were formed by pure alumini- 
um colored by traces of chrome. The crystals are regular and of 
adamantine luslre. They are of perfect transparency, as hard as 
natural rubies, and cut lopax. Like the natural rubies, they turn 
black on being heated, but resume their coLor after getting cold 
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again. Having thus produced by synthesis rhombohcdral crystals 
of rubies with all the physical and chemical properties ul liic most 
beautiful natural rubies, and forming thein In a matrix which n\ay 
he compared to that enclosing the natural mineral, Kreniy and 
Verneuil believe they liave delinUely aeitlrd the c|uesiion of the origin 
of rubies. So far, the ex]K:rimeiUs have been made with ;0 grams 
of material only, and the crj-stals have therefore hct^n comparatively 
small, not exceedmg o.oi of aji inch in di.\meter. The authors, 
however, propose to continue iheir experiments on a larger scale* 
arvd expect to be able to make rubies of large dimensions. 



LETTERS TO THE EDITOR. 

',* C^Ttttft irmtt jt rt re^mfittd l« h* lU hrie/ ttx ^uitit. Tkt mrtUr^t m*m* it 
im <%ti {<uti fffuirfJ *i ^rt^»/ ip>»d fAith, 

T^r^y cotli, o/' Hf mnm**r {*»litimimt kit t*mmH»it*tl»m vtill h* /krmltktJ 
/rtt It any cerrti^ndtmt »n rtfmnt, 

Tkt f4it»f torn h* ff*d U faMUk amy fmrrht c^mMiant wilk tkttk»r»<tgr 0/ 

Is the Riinfall iacreuiag on the Plains? 

IN connection with the recent discussion of the question of in- 
creasing rainfall west of the Mississippi River. I wish to call atten- 
tion to some scriniis errors in the rainfall record at Fort Leaven- 
worth. —a record fifty )xars in length, and therefore frequently 
quoted ir^ support of the popular view. While examining these ob- 
servations, I recently found that the precipitation for January, 1871, 
was given as ti.35 inches, —a most extraordinary amount. Sus- 
pecting such a result, 1 examined the files of the Le<n^mvorih 
Times, and found that the precipitation for that month, as meas- 
ured by Mr. F. liawn. was Q.14 of an inch of r.^in, and 9.35 inches 
of unmf//^t/snow. Unquestionably the Fort Leavenworth record is 
also mainly composed of unmelled snow. Further examination 
showed that the amounts recorded for the other winter months of 
I -71 and 1872 contained a similar error, and that consequently the 
.lal for 1873 should be 4r.6 instead of $1.6. and for 1S71 should 
probably not be greater that 35.5 instead of 56.75. 

These latter values for the totals of those years are given in the 
'Smithsonian Tables' and in the 'Reports of the Kansas Board of 
Aghculture," and. so far as I know, have never been corrected by 
any one that has used these observations in discussing the queslioti 
of a climatic change in rainfall. 

If such errors as these exist in the records, it is not surprwing to 
find that the r.iinfall of Kansas is increasing. 

George E. Curtis. 

T»p«ka, Kahh April 10. 

ScAflet-Pever. 

I WOULD call attention to the fact th.at in m-tny ol the scarlet- 
fever rcpons published in your columns an assumption has crept in 
which seriously injures the value of the conclusions thus based. 

All disease has a Jirs/ case in any locatily : /Ais is the case only 
of real use to investigate scientifically. Other subsequent cises 
m.iy or may r»ot he due to the same cause as the first, or to conta- 
gion. To assume that a case, however closely following a first 
case, is due to contagion or infection from il. not allowing ample 
margin for other as yet unknown causes, is simply stupid, as it 
weakens arguincnls in a good cause and lor the public good. 

I had this winter a bny with his second genuine attack of scarlet- 
fever within six months. No cause of cither .ittack was found. 
His hrolhcr and sisters did not suffer from conuct with him, al- 
though it was attempted, of course, to isolate the patient. 1 niy- 
sdf caught the disease at about this time, but I am hy no means 
willing to admit a hplicf that such disease came to me from con- 
tact with this or other patient. Many aises arc known to me 
where exposure wholly failed 10 cause this disease, even in weak. 
poorly nourished individuals. 

If any time is more dangerous than another in regard lo liability 
iri cause spreadmg ni the disease, it would not be. according to my 
fxperJcncc. that of the much talked and written of period of des- 
.|uam.ition. JOHN DixWKLU M.D, 

Bmioh, Hum., AptH iC 



Queries. 

31. Blonde and BRUNKTre.— What is a blonde, and what is 
a brunette, and what is she who is neither of these ? Definitions of 
the words 1 can find in a dicliotiar)- ; they do not cover the ground. 
A woman with black or dark brown hair and eyes and a dark com- 
plexion is a brunette. But here is one with those eyes and hair and 
a very light complexion: she is not a pure brunette; what is she? 
A girl with light hair and eyes and a dark complexion is not a 
blonde : what is the name for her ? What is slic whose hair is al- 
most black, complexion dark, but Ughl-gray eyes ? (By ' complex- 
ion ' is meant the color of the skin of the face.) 



AlRIL 20. 1888.J 



SCIENCE. 



Ill 



BOOK -NOTES. 

— D. C. Hcaih & Co. .innouncc (or June a 
translation cf Paolo Mantirgazia'ii ' Tcsia, a 
B<x>k for Bo)'s.' It is a companion hoi>k lo 
DeAmicis's * Cuorr.' The imnslation will 
be made iinfler the supervision of Trot. L. O. 
Ventara of Doston, and of the Sauvcur Sum- 
mrr School of Languages. 

— Among the conienta of ihe Coswt'PcU- 
/att for .^pril is an interesting article by 
John Burroughs on 'Science and the Poets." 

— The April number of the Quarterly 
/ournat 0/ Eiottomics Vi'iW coMain the reply 
of Pres. F. A. Walker to Professor Mac- 
vane's criticisms on his 'Theory of Business 
Profits;" an arlicle on ihe Philadelphia 
ground rent system, which has doivc so much 
to make that city n ' ciiy of hoires,' by 
Messrs. Allison and Penrose of the Phila- 
delphia bar; anil ii study of United Stales 
tariff history from 1830 to i860, by Professor 
Taussig. A variety of minor arlicEes and 
the usual valuable bthliogr»phy lill out the 
nutnber. 

— Prof. Charles E. Munroe, chemist of 
the United States Torpedo Corps, will ex- 
plain in popular language, in the May 
Scrihntr, the chemical constitution and ac- 
tion of modern explosives as applied to the 
purposes of war and peace, 

— David A. Wells's discussion of the 
' Economic Outlook,' in Tht Popular Sfi- 
^nee Mffnthly. will be closed in Ihe May 
number of thai magatine. 

— The Andaver Review for April main- 
tains the high standard which has been 
reached. Dr. Hyslop, of the Johns Hopkins 
I'mversiiy. accepting the theory of evolution, 
points out its limitations as applied to clhicus. 
Rev. Dr. Dcnison of Witliamsiown, under 
the title ' Mental Narcotics and Siimulamts.' 
gives a criticism of Ihe ' mind-cure.' 

— The April volumes of Ticknor's Paper 
Series will be as follows : ' The Led-Hor&e 
Claim,* by Mary Hallock Foole. ready April 
7: and "Len Ganselt." by Opie P. Read. 
editor of Tkt Ari-ansaw Traveler, ready 
April Ji. 



ProceedinES of Societies. 



naun*8 Reler«tice ludexen. 

RcfcrtBcoi ID aail iriinMHpuar iraliiUticm nf 'he lit' 
entiutc of k*\ ■'uijirr (uroikhed by B: PICKMAN 
UANN.Wji.hii.givh, D. C 

CamcpoadcBcc l«<, ^o cent*. Esptanotory dreulan 



PkiUsophical Satiety, Watkingt^H. 

April 14. — C. O. Bouielk. Geodetic Aii- 
muih* : Simon Ncwcomb. On the l-'unitiunenial 
Concepts of Physics. 

Torrey BotamtaiCtuh. JVevr York. 

Aprii 10. — E. E. Sterne, On a Pcculiaiiiy in 
I he V cult of SmiUx; M. S. DebUSomc White 

Mounlam Willows, 

Bottom Sofiety «/ Xaturat /fittory, 

^/*'77i8. — AI|<lieu» Hyntt. Life nf the 1-alc 
I'rnf. Spcncrr K. Daird ; Charles S. Minut. New 
Apparatus fi.>r culling Miciotcopical Sections 
Autdinnlioally. 

jVutttrai iiittory Saeiefy, Agricutttiral Ortttgr, 
Miek. 

April \^. — E. R. Lake. Distiituuishing Fca- 
turen of Siarch-Gntiiit in DiflecenI Vnricnes of 
PntarA ; Piofcui^oT Durand, Note* on an Aqun- 
nuui : W. J. Heal, f^tnictuie of Wood ; L. H. 

Dcwcy, Poisfjr Try. 



MAP-MAKING. 



Pubticstioni received at Bdltor'e Office, April 
9-U 



Atki)>«on, W. p. T>>c Study of PoJilJo. Otwtou, Rolt. 

erts. 63 1>, 16". 50 ccnit. 
tliKiinr, C K, Rnct PhoniwnipKjr : %, Sjntem with 

Cunn«c(il.lc Stroke Vowel SU"^ N'* Vorh. The 

Aultiot. tu |>. II* %i. 

BuAK, G V. A Study or the HbUileCKUil Ch*racie» 

of iha PeriosleiMn and Pciidbatal lleaibnuie. Chi- 

cava. W. T. Keen v. !}« p.*«*. 
Gkikis. A. An Bteinentarr Geocraphy of the Briitth 

iilet. LiiadoB ani) New Yotk, atacmitlan. 07 p 

*4*. ]DCealA, 
OLrsiRG, O.. and LOHO, J. H. A l,ahaniti>ry Muiu«t 

uF Chemistry. Chicago, W. T. Kecact. «3j (>. S". 

ROHiKMiM. F.. O. Pruicipica and Prach'cc of Morality ; 

or. Ethical Principlei dlKuucd iniJ applied. Umiod, 

E^wt. Rugen. A Co. isi p. ■*'- ti.ja. 
TANnka, T- H Memflnnda on Poikonn. i\\\ tA. Rev. 

by Henry Lefliaann. M.D. PhiUdelpliia, Btaktuoo. 

'?T P '4"- 'J cenlfc 
Wii.nii,T.ady. AocienI Legend*. Myilic CliariM and 

SapentitioDt of Ireland. Boeioa, TUJuMr. Mf p. 

It". fl.JO- 



German Simplified 
Spanish Simplified 

The rollonrinj wilt be (•xifldcmiiuntlv praiical for 

Ml t (•■»»( rvrliun : (i.t Q«»Dia iiinpltfi«l— Oxnplet* ift 
i> nunbcn («r>lh Icey*) tt.3a. (a 1 SpMlich Simplified^ 
11 numherktwith key>l i<' ct* euh \ No. H finw rcjdy ; 
■ newnumbn un ihe hnl oJ every ntoalh. Sold by all 
boiAMllcnL Sent, poHiuid, on receipt nf price, by 
Pr«t. A. KaotUchi 140 Kawau St., Neiv Vofk. 



Wanis. 

AS KOUVATEn ASD CAPAltt.K ft'.KSON 

wanted in every town ind city to nniau for tub- 

Kripliani lo StttiKt ; librtal eaHapcDtsii'Ui Addreu, 

u««aiiif rcfennces, PuKLiiitut Or ScieeKK, 4; Lafayette 

Place, New Votk dly 




■.-JOffl'nWTlI'OS* 

FVetft. 



•A-R-»1ART* -JOS-TRIPR 




I i^ ILLUSTRATIVE 
AND ADVERTISINQ 
PURPOSES 



Bi^NCM*AT75a c^eaTtiuT^Tj 
^-^^^iffl PrtltADELPrilA- P/^' 







All publishers or others de- 
siririf^ to have maps made, 
either from relief plates or by 
Hthograph. should write to us 
for estimates before placing 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or, Dr. Franz Boas. 

N. D. C. HODGES, 

Publisher of Science, 
47 Lafayette Place, 

New York. 



A TEMPORARY BINDER 

(or Sriemte is now ready, mnt] will be mailed 
pottpold on receipt of price. 




Cloth 

Half Moroeco • 



ja oeatt. 

73 cm ta. 



'I'liit binder it itroiiy, durable and 
elegant, ha^ gill tidc-iitlc. aad allow* 
ilic up«itB|{ tA the p*Mct perfectly 
H21 Any nuobct caabc taken out 
ot itTplacFd wlthoMi dbiutbing the 
(illim. and the papers are not oiull- 
Utcd lor lubsetiuent peiaanentUnd* 
irtg. Filed in ihi» tatider, Seiette* If 
ilwayt canvcnirni foe refeteiKC. 



N. O. C. HODGES, 
47 LH/ajretle Plat», New York. 



MAGAZINES AND REVIEWS!! 

CcmiiTeic %r\% of \]\ ihc leadEnjr Mas^rineft and Rewewe 
and bock aumberv of icreral Uioiuand pehndiotl*, foe 
lale al low ratei- I'ull files of Stitmtt, either liotiiHl 
or unbcnind.nr rnid *otuaie« and Bumbet» nipptied. 5aU 
icriptkiBa takan oa lavoiabla ttnas for any perii>dical 
either Anerlcaa oefaeei(a. Addtoa 

the: auerican and foreign magazine 

DK PtJT. 47 D'y .iteet. New Yoti City. 



A 



NEW MAGAZINE-THE SWISS 

f.*,.l t>i »yn"*.l.:ie ■ l.n« ul PPOCC 

,.-umain<-ujr Ui> poupii. Kdiiod UnUoO 
&r U.iHi-.^'' U. B*LJ.ABi>, tV-r'-' — t niflha HlMill <■■ 
;itliu«. sqJ (iikwwIim ^ .ViVJiu' * la tba ■■ulalMaK*. 
tinvof thai l>'idr. f I ^ « r<«t tUrepto eopy ttieiic ta , o« » 
cant* fi>e(tl«l •ihw-ri.^ion (nrl ntontha 

N n n. KOIIOKH PrnijaRUU 
MeatKiD tfaia DiBsulan i1 l.«fajribi naoa. XawTotfe. 

rSTERBROOK'S 

STEEL PENS. 

OF SUP Eaton aud stasdard quality. 
Ui6\ng Nos.t 048. 14. 130, 135. 239, 333 

t'nr Sdir h)f nil HttttlonrrK. 

THE EtTEIIIODK ITECl PEI GQ., 

Worfca Camdeti. V. J '4S J»hn Ht.. !<•** Vorlc- 
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OVIR , 

1600 
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Vtmt bj Uiixiauil) or dnt-eUx MannfirTurt-n 
hubniuiMaMAf tnilWanfppilDf w!" tniy 

RUSSIA CEMENT CO.. 9:^°^H%^^f^: tttlf 

Thi'n" iiluoH nrn 11111-4 la ihn SmilliHiiUiUi llmtituui 
Bl Wivi-I.liiirtmi fr-r nil IM worl: nf niotntllric npoel- 
lueiii'- by ib'.»Uij»«Tiiii"'iii Ar-i-inUnnU'l I'l-imrtnifliil 
BiiiiiliiiKH, l>7 i.tin Pulliitno i'iiliw-«<'nr('i>.. -Miwtm A 
IlAmtli) Orgnti an<l )'lniio I'u, nui] l>y tbouMuxIs of 
QrKtH^law inouufnciiirnm tiiiil iim'tiMtiice tliE-oacbnui 
Uic irot-1']. tor ail kliii]t> (if ntio work. Pro«Oui)iGViI 
STlH'MirJ^T AUriFMVItKNtlWN, S*iM in lln <;iU»l 
for rari.-liniik* Miil nintlniir*, wnl lii IhiIUmi UiT 
famllr u^t*- 't'l"' '""«J 'lunuUlr milO b'llwowi Imiu. 
ion, <UKl Jw>., 1N#, In nil p'lrin nt Ilin wDrlil 
•iB<nuilod to OTvr 4t MIu.iok luyTTi.'ti. ll« uttiii and 
CM UiB otMvinr UeP^&n niatlo tmlf hy KtStttA 



KIMBALL'S SATIN SIRAtGHT 

cur CIGARETTES. 

P«opl« of rct'metl lasic who 
desire t^itrptionally Knr i:(gnr> 

Clle> sliimlil O-r. Milt J OLIT 

STRArc.lir CUT. jMii up 
til «atin pAcWei* find hoxn of 
IO-. JOS. 5t>!:. »nit iDO.. 
14 FIRST PRIZE MEDALS. 

"WM. S. KIMIJAl^L. «S:: CH ). 



IMS 

GRC&TAHtttlCJ'n 



GaT 



[GOOD NEWS 
Tg LADIES, 

trrcd. ^■ll>''■ fi.iir lliiin 10 m-l 
en iifdcrt tof <inr ri'lrhrai«d 
Ti^na nnil lolfrf'*. anil Hrrure 

II t».-nnlLruI lliiiil Hand ur Mom 
m liif-; i.lllii«T'.u S!l, lUnnrrSrt, 

1 Hi)»f TT.li.t i-ct. Whi' 'i.Urau Lamp. 



or WcSiipr'* [iidjonafT- Tor lull ii"'<l'''ul«i»«ilclreai 
SI Had m Vm-r ISI-, Nvw Vork. 



TIIK UHCA.T .\MKHI 

P,(l. lli.%£*t. - --■ 



W.H.WALmBYafCO. 

K. & J. BECK. 

lOte CI>«tInut_Str(«t, PhiU. 

Microscopes and all 
Acccsioiies and Ap- 

rktui, PtiotogTapti- 
and Photo-Micfo- 
eraphic Apparatus an<l 
Outfit*. 

Spectacle «, Eye 
Glastes, Opera and 
Mariae Glasses. «tc. 

Illnsiiainl Price Lint 
Diftilcd /ne 10 any »H- 
dreu. MuntionSciENCK 
in cnrrnponding with us. 



L'-ViW 






The Travelers Insurance Company 

of llarlfunl. CF>nn.,or][kiliic<l ilftt.unucs both Li/t 
P»iitl»t uid Aeri.i»HI fviiiUt. Unly Une iccideat 
oompwiv in Amann, Only fs a jrcar ta prnfesnonal 
luid btMliwai men for rsch 91.000 Imunncc with (5 
w««kly ladcnBlly. Um paid polkr-lioldo* nraily 
%\\jf3ofiaii. All pollnct BOO-lorfcitaUe. All ctanat 
paid, vlihoui i1mcimuU< aail imnicdunlr m t«c«lpl eC 
nluUclory pcMf. 



Which Cyclopedia? 

It is generally admitted that a good Cyc^lopcdia is a desirable po6- 
eession for every homo. As to wliicL Cyclopedia is the best for popular 
use, the " Doctors disagree." Evidently the matter of choice should de- 
pend Bomewhat upon the use for which it is intended. A customer 
of Alden's Manifold Cyclopedia writes to the publisher as follows : 

" I hare been exliihiting the Manifold among mjacquaiotaxiccs, and cxpatiatinf; 
on iUoxcL-UtiiK'B anil MunUi-rful ulK-jipncefi. AinutiK llinspto whom I liave f^hown 
tlie volumes. I founJ but one young mnn wtio did not ne<Kl llio Manifold. W* 
lias a cr<:lo|)^diii ; a miniber of Ult^ volumes ; iif did iiut know haw muny, nor dirl 
lii> know thf uuiiio uf th^ «Ii(4jr ur pubSishcr ; but ihfv mv vpry latx«, li«avy vol- 
umes. BelieviriK hedid not (requcntly conmill them. 1 a^keli if'lie ever usod them. 

'■ ■ OrtUiiiily.' «iid lit', ■ I iiKUthi-ni ever)- iliiy.' 

" ' Wdat can you possibly do with lh{>m r * 

•'• Why. I pi«-!t^ my trout^ers wjili them.' 

" ' .My dear i«ir.' s^iid 1, ' you <lo not need tbc Maiiirold. Mr. Alden pabliiihee 
SiJoUs for the piirptxv of iinprnvInK the intellect, and not to p^'C Bliape to the legs. 
Do you atick to J our ponderous, uiiwieldly volumes: lliey are w«'ll adaptetl to t)i«> 
purpose Tor wlurli von ii«e a cvclupedia ; but tlie dainty vnlutUf^ of t)i« Manifold 
— hriw delic;htfiil to handle, flmi how beautiful to lyhnld— aro ninde with a vit-w to 
esiRir of rt-firreiire and cotivenience of cou:*ultatLOn. and cannot lt» hueceKsfuIly con- 
vened into a fiubstitutu for trouwrsB Blreichers."— Edwakd Eberbacii, Waslnngton. 

The fifth vnhime of Aldes's Manifold Cvcloi'f.dia, which has jn^^t 

bsca published, more than sustains the good reputation of ilie prcviuus 

iik^ues, being, cspeeially, innrf; 

full in its TOca)>iilary, and the 
entire workmanship, both litermy and ineclianieal, bring of a higlic-r 
grade. It is ccrtiiiiily not only a wonderfully cheap, but a thorouglily 
excellent CyclopCLlia for uhnost any por,pe!vaMe use except that of a 
" tronscrs's press." The publi.-.her will X!^ f\y» ^^ ft^ 
send specimen pages free to any ^ v 1 ^ O ■ O \J 
applicant, or Epccinieii volumes may be ordered and returned if not 
wanted — 50 cents for cloth, 65 (»nts for half Morocco ; ^wBtnge, 10c. 
lEeduccd ratof are ofTL-red to enrly jinrchasers; the price for the set of 
30 Tols.. cash being received before M.iy 1, 1S88, being only $8.85 for 
the clotli; 15 cents a volume extra for lutlf Morocco; postage as above 

The Litrfa?'tf Itcrntittioit iUitofotfUc (S\ paBCSlscnt free on application. 

AUirv'K iiiitillf'ftlfniiR arv NOT t^M h\ liaak'»rttrr9—fin illwrnimts «KOcpI to Stuclcliulilen. Ikiolti 
•ent for r^aiutuatioti be far f jKif/m <''<(, <i.'ti(s!iii't''.i y ritriiVT\i:T\ bflnz Sixri 

JOHN B. ALDEN. Publisher. NKW YORK: 

IK; Pearl St.; r. O. iJoz ViSH. CHICAUO: Lake«ide Budding, Clark and AilaiusSts. 



30 Volumes 



TILESTON & HOLLIHGSWORTH, 

64 Federal Street, Boston, 



HARVARD UNIVERSITY. 



MannficttKCTsnf Fine Book Papers for let- 
ler pi«tk aud cut |)rinlinK. The aitcDtton nf 
publi'ihcr^ QTiH primers 's cnlleil lo »iir Ivory 
Finish (tV'i ^lu!>s) i>a[>cr. A lioon to *ludii'U)i 
men. trflrcMij; im iia^itliny ^Inn; iniunous ui ihc 
cyct. Approved and used bv ihe betl educa- 
tional pubiitlierft in ilie cwnlry. 



Cnutfo of inilractoi will b« five* in ih« fotlawiMe 
tubjccit during iheMininicri-acation of iHM: — 

nolaiiy, Clicini>l>y. t'tcrch. llcimin, licology, UmiMy. 
Phvoick. Phyticjl 1'r*ialiif, T<>)ioirat>h]'. 

For iBtormati'in a)>[i'y ■<> di' Secrrtarr <>( Harvard 
Umvcniiy, Cjimti<ii^|c, Va4(, 

FOt{ SALf at Kiareain.K mmpIeirMI of fT'di/i* 
/}i>T''nar^p/'r'4<-atr>/rf.9 vnla., incRidlnic ihclm -tif* 
plcinent. Aildrcu 

H. H. S BAILEY, 

Unlvmily o( lUutuk 

IjMrmice. Kan, 



Calicraph Writing Machine 



Price, S Og.OO 

It Stands a^^tbeBeai! 

iiO,noO in (Uiily 



:THK MOST. — 

I'racticaly 
JMtrahlc 
and JtapiA 

WRITING MACHINE 



y^^^ 4^^^^ OjyiPe, Library, ittid 

for rrlfticd iiia-lr-r.n«.. X'tdrtss 

THE AMERICAN WRITING MACHINE CO., 

Hew Tortt Brnneh, 837 Broadway. HARTFOMl*, OOfrH. 
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SiwoLH Copies. Tfa- Ckkts. 

$3.ja run YKAK, in ALfVAKCS. 



bu«*d kl Haw Tsrti PcMt-Oflca uSwodd OImi feUa-Hattv. 



Editorial ...... 

Tlic Nitioital Academy Meeting, and ihe EnlhntiaMn shown, 
— Dtath of Or. Ciirnfl'u-. K, Agnc*. 

Meeting: of the National Academy of Sciences. 

The Hypothc^i* of Potential Energy 

Scrpcnl-Mniind ...... 

A New Aerubiow.'oiie . . * . 

The .Synifinatic Rclxion of Plalypsjilus as dclermiiicd bjrthe 

Larv* ....... 

The Orbits of Aeroliles . . , . . 

Spectiuin Pholojjrapliy and the Spectrum of CkHion . 
Verlclirale FautiA uf the I'ucrco Sc^ic^ 



An Etbnog^raphical 
Mental Science 



Coiiection from 



Alaska 

F.B. 



riif Mcniil I'..'wcr» of Injcclk .... 

The Function of tlic Cerebrum in Ihc Dog , 
A Suciicrtion for the * Telepathic ' Theory 

Electrical Science. 

Cost of UlctLrKal J^ifiLribuiion by Trun&formerh and Secon- 

daiy BaiiericA ..... 
Adraiilages of Electricity for Railroad- Work 
Elei'tfii: I'heDiMii'Ciiaprovuked by Kftdlation . , 



195 I Health Matters. 

I'uil.i^iousiicis of Consumption .... 

Book-Reviews 

106 I ""= f'ic'voiii --ijNtum and ihe Mind . ' . 

106 I B^tiriige »ur Gcophysik ..... 

,nj ' The (.ieologicil Hlktary of f'tantt . . - • 

Yankee fiirlt in Zulu l.and . . • ■ 

Ig^ lri«h WcMtder^ ...... 

]Qg I A Manual ol Cirrmati Prefixec and i^uflixc« . 

\tA Princijile* and I'rsciice of Morality 

iq3 ' A lliiionr oJ PolilJcol Economy .... 

I The Sliidy of Politic* . . . . . 

A Manual of I'liy^iology ..... 

Education ill Bnt-nrb . . . ■ ' 

Outlines t'\ Proctical Phyviology .... 

Manual 1 Phann^icy and I harmaceutical Ch<nii*liy . 

Notes and News ..... 
Letters to the Editor. 

yonoatioii of ihe Explosive Chlntidc o( Hitn'gcn Ity Electroly. 

(,, , , . . William fi hoie 

Indian Gri»cs . . "'. .V. Btamkamp 
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The Science Company, Publishers, ^7 Lafayette Place, New York, 

Lond&n agent: G. E. Sieckert, ?6 King William St,, Strand. 



Revolutionary Shorthand Book. 

"EXACT PHONOGRAPHY; 

A S¥»«m -illi COVNECTIBI-E STROKE VOWEL 
SIGNS," by (rfi. R Hiihn>. Sieinigrapfiir of N.Y. 
Stock Kxchaaw. tnrmSrr (.nil in i84i i'iir>i<Jcni ) N Y. 
Stau Sl*n(>ti n' A%?'n, At. CDm;ilct< Ti:jii-lJuMk, — 
■d«»l«lii)SELF-l\^rKUCTION,-i.f a RKVOLU- 
TlONAHVsVil KM,lh»ia;.rjt.li. Ilic iiid-rfiiiilc («.■•- 
el) pari of the ciininxKi phin<>)tr.tiiliy, and ^TCiiict, tir ' 
n>.i\tiA innoTwion. KXACTNKSS with BRF.VrfY. 
Spuciatly idaptcd [o Lr^al and othei Tt^hni.-iil ivoric. A 
pnonoKrapbic juthur wntci of ii : — "Ou tecTiniod mil- 
ler, yon arc uIlcbcI vA any (ntm of Pitinao*i phanag- 

ntpby.*' Th« aulhnr claimi Ftiiial wipcciurily on i.-^nt- 
m»n. «i(^i«u»//-*i'. »-orI., StlAKri.V am) SUKKI.V 
DISTINGIUSHING and WJTHOL'T SACRIKICE 
of BUKVI'I'V, wKn** ihf itU\ tih*iuugrjphy imkr* no r lit- 

liKtioa. A MOD!.kN WORK, ADAt'IED i- MOD- 
£RNRF.QI.riRr.MF.XTS. Fiv pp. lsih\ 1.a« ni>i- 
iim. >■> •'""'^■'"d. illiuttMc ti> aiiitptatioM m vitiiuu* Un- 
fpufCn. Of i<b.^ pp., r»afv pngraved, — illuitr.itinii all 
principtei wiih unprecedented lulncM. 

L 0. USTON, Wnihlncciii. D.C.. nRicUl StcnoEiapIiet 
in Sur Knuie and riuitc.iu trialt, lay* "' 'be woili ; "Am 
uliificil tliJl by ihc iy>len ihercin »• fully Mt ou(,*IU- 
deno niBy leani lo irnl« ihorlhanii with Gnaier cercaiaif 
aod preciuan thin by any of the older »y«tpm»,'' 

ISAAC 5. DEMENT, ChicAKo. ^t6 Omit^iaNi »t N,V. 

RiBlr Steftn«i'r»' Aw'n meeline, lii^?. layi ■ " VoU hare 
(ertainly irtptiirrd (lie piiji r-a /ffiSi/ilji." 

THEO. C. ROSE. "Acial Sapr«n)« Oiirl Sten<j|['r, Et- > 
miia, NY,. VI V-. *' I ihinl It ■( a great improve mm t la 
ihe art pliuiujEraphic, ami wilt be taisely adupied bv 
[he knicbli lit :ri« lively quill.*' 

W. K. SLOCUM,^l^>njl Sji^reme Cniirt fiienoc'r, liuSala, 
kay*: " Mum caneralutate you an your lurccu in pro. 
ducioK to Ibe wund » rfofvaUt >y>tcm o( *lii>rlhand," 
aod I think ihe (ni[«r»>iy owe >'9U ifaeir hearty thanki 
(or iKf able munner in which you have dcaonairucd th« 
fratibaliiy •>! '-rur/phonojtnphy." 

L L NORTON, loninto, official Stn>0|^r to Hish Court 
(if Jtulliv, l>Dt*iio, *ayi: " The eileul tt> wliich Exact 
Fhoaosraphy adauta of llic appliiTAtion of the expedient 
nf phrue-wHiing. with eaiy «nd natural jainiu)[i, ii 
WOielhiiii; fcni.irliable.'* 

OWEN FirZSIMONS. 1-aw Slm«g'r. vllh B»rrill, 2»- 
britkic * Burrill. N,V„ •iy»: " Have compared lomc 
of ihe reading eietcua ai the end of yaiirb«A^ wiih the 
nnc Mailer written according lo the I'ltmanand Nlunaoa 
IjialailM. iiiil whili- ihf lattcrhaTc nnlhinj; the txller of 
yoti tB poiui ol brevity, Definitencia W entirely OO your 
aide," 

Price, boHnl in flexible leather. %». Circubia •eel. 
tMmt GEO. R. BISHOP, I.Y. Stock Exchaaca N,y. CHy. 



JoiiysoK'8 Universal Cvcl-ucmi \ 
whole libiary of univcnial kiiowli" 
pens of the atilost scholars in 



««*Vfl, 



Huroj^c. It is accepted a% ht|{h .'luiIi 
leading colleges. It is not (or ibc fc*, I'ke 
App1clons'<i, the Britannica, »r Ihe Inlemalional. 
Iiu! for all. It has jutt l.sen ihototighly re- 
vised at a cost of over $66,liOio, and three years' 
lalKir l>y furiy tdilors, and over 3.ixm> renowned 
cnntriL>iiior>. It is in ci|;*ii coneemeni Mxed 
volumes. No father cati t^tve to hi« child at 
itchool or hit son ur dnut^htLr juti entering the 
arena of life anything that *il[ !>c of more pt^r- 
man«nt benefit, ll is an c**tC«tioii sapplemen- 
tary to thai of the ichnoh- Johnson's ii tiow 
the lareti hy tnor« than lo year*. Address for 
particulara and Ictini, 

A. J. JOHNSON & CO. 

II Great Jones Street. 

NEW YORK. 



'•■^if„. 



'v^*^/^; r." «"f 



H) 



From Rev. Thos. Hill, LL D.. Ex-Pr«»i- 
deoc of Hatrard Uaivcrsity. 
I cheerfully and strongly teonimend John- 
son's (Jnivxxsai. Cyi:lui'.«dia as a most con- 
venient and truMworthy work of reference II 
not only gives u^ neiv roatier up to the latest 
discoveries, l>ui la reviEetl with scrupulous care 
— even those articles which se^m perfect. It Is 
Ihe be«t for general uie with which I am ac 
qualnccd, and I have [hem all. Joii.tso.N's 
contain! Ihe Iniesi acquisilhinB of tcience. and 
may tw truated to give nothing hu: iHc hcit- 
establi»hcd and accepted views of »cicnlific 
men. 
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BLACK SILKS, 

mi^v„McGREERY&CO. 

Will place on sale, Wednes- 
day, the 25th inst., a very 
large stock of Fine BLACK 
SILKS (principally the 
manufacture of B. J . Bonnet 
& Co.) at a very marked 
REDUCTION in PRICES. 

The newest and most ap- 
proved Weaves are repre- 
sented in all qualities 

We respectfully invite an 
examination. Samples sent 
on application. 

BROADWAY AND ELEVENTH ST., 

NKW YOKK. 

AUTOGRAPH LETTERS. 

I i VET* M Rare and f^iandard Baoki are dcw embcllbb- 
ine them with aiilnf[iapli* of [he aulhon. aiad of dUiin- 
jpiiihcd peiuiai menlioneil therein. Otiicn arc fortniac 
riitlccii'iniof the letters ihemielves. I ran Ittinuli eea- 
uiiie lotleri nl nny iretebrly of the piul lour bund(e<l 
yeun- Send for u uiniple luvy vt r/ir Crlltttfr, whi^ 
coniaini my littt. 

WALTER R, BENJAMIN, 

a8 Wrst 23P STkEiiT. New Yokk City. 
The tar^uldtaUr in Ameriea. 
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ENTIRELY NEW EDITION 

CHAMBERS'S 
ENCYCLOPEDIA. 

A Oiclfonary of Un)v«rvBl KoowltdK*. 
KdlWd uid pa&lt«li« J UQ<l*r tli« «u«p1CM at 
m. k B. CHAMBeRS, UmbvTtK 

I.B UPPmCun COMPANY, Ph1ljiil«flphi». 
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THE National Academv of Scicncf^. which held its annual 
meeting in Washin){ton last week, is the must learned o( all Amer- 
ican scieiilific socielies. Iiicorporaletl by the novernmeril of (he 
United States, its expenses are paiil out of ihe national Irea&ury, 
akhough its members serve without com|)eiisation. Made by law 
the official scicntitic adviser of the goverTimenl. it is rwjuired, at 
government expense, to enter upon any scientific investigation which 
may be asked for by ihc head of cither of the dcpanments, and its 
conclusions are accepted as those of a competent and tlisinterested 
tribunal. For instance ; the consoUdation of iKc various Western 
surveys thai were bting prosecuted at goverrmcnt expense into the 
present admirably organized National Geological Survey was the 
result of a report by a dtstingaished committee of the National 
Academy of Sciences, to whom the subject had been officially re- 
ferred. Another important report was one on the work and dis- 
coveries of I3r. Peter Collier, formerly chemist of the Agricultural 
Uepartmrnl. in relntion to sorghum ; and more recently a special 
committee has been engaged, at the request of the secretary of Ihc 
treasury, in an investigation in regard to the value of the polariscope 
test in determining grades of sugar. In addition to ibis official 
work, the National Academy of Sciences holds two meetings a year, 
at which business connected with itsorganiiailon and work is traru- 
actcd, new members chosen, and papers announcing new rlis- 
covertes in science, or describing hnes o( original investigation, .ire 
read by members or by other persons pre^ienled by members. The 
meeting this year h.ts been an imporLint one. A larger numlier 
of papers than usual were presented ; and, although no remarkable 
-discoveries were annoiinccil. there was evidence of great activity, in 
many of ihem. along all the lines of original scientific investigation. 
The law limits the number of new members to be clecicti at each 
annual mL-eting to five. Only three were chosen this year. — Profs. 
G. Brown Goodc, Albert Michelson, and S. C. Chandler; but the 
great scientific attainments of each are an ample guaranty of the 
purpose of the National Academy to maintain the high standard 
that has placed it at the head of all ourscicntitic associations, and 
made membership in il so much covctc<l by scientiiic men. 



Nothing in cunnection with the annual meeting of (he 
National Academy of Sciences in Washington last week was liltely 
to impress an attendant at its public sessions more than the ardent 
enthusiasm of iis members in the work in which they arc engaged. 
A few of them arc young men, ami more of those not members in- 
tro<Iuced to read papers had not yet reached middle age; but even 
they were no more absorlMsd in their labors, or more proud of their 
successes, than the wearers of snowy locks and gray beards. Even 
the venerable Dr. C. H, F. Peters, the distinguished astronomer, 
seemed .is much elated at his success in proving that Tycho Hrahe, 
in 1573, with a rutle qu-idrant constructed by himself, determined 
the position of Nova with an accuracy that would be creditable to 
a modern astronomer with his wonderfully exact instruments, as 
was the youngest investigator at being able to add something to 
the sum of scieatific knowledge. 



representative an assemblage of men had never before gathered at 
the bier of anyone man in this city, and It was because of thcmany> 
skied character of Dr. Agncw's activity. Himself a physician and 
specialist of the very tirst rank, he chose the broader field of educa- 
tion for his most powerful efforts. As a trustee of the College of 
Physici.ins and Surgeons, as a trustee of Columbia College, and as 
a founder of Ihc School of Mines, his influence in the cause of 
higher e<lucation can only be appreciated by those who fell it. and 
by those who worked with bini. The friends of Columbia College 
looked instinctively to liini to control and guide that univet^ity de- 
velopment which is now beginning its course. From all of these 
boards and from many others his wise and kindly counsel will be 
sorely missed, and his place cannot be easily tiHed. if ever. Dr. 
Agncw's personal contributions 10 medical science were principally 
made in the departments of ophthalmic and aural surgery. lie was 
a prominent member of the Sanitar>' Commission during the RebeU 
Uon. and afterwards one of the founders of the Union League Club. 



IN THE LAMENTED death of Dr. Cornelius R. Agncw, whose 
funeral scr>*iccs look place on Saturday last. New York Cily lost 
one of its foremost citizens, and science and education a powerful 
Advocate and friend. It was remarked on Saturday Last, thai so 



MEETING OF THE NATIONAL ACADEMY OF 

SCIENCES. 

A SuccMiful Meeting : New Mein*>:r» and Councillors : Medals and 
Obituary Memgire ; Recepitont aq'l Dmner*: Li*t of Paper*.— 
U There Snch a Tiling as PutcnUgil Energy ? — Setpeni- Mound. — 
A New Method tor th: BicihiKical Exatninaliitii of ihe Air. — An 
Inicicfiing I'arasitc on Ihc Ue»ver. ^Tlie OrbiU of Aerolites. — 
Improvements in Spceinim I'holagraphy ; Carbon in tht Sun. — 
Vericbraic Fauna of the Pucrco Scriei. 
The meeting of the National Academy of Sciences, held at 
Washington last week, was in every respect a successful one. 
About forty members attended : the number of papers offered wa» 
grealcr than usual, nearly all of which were read /« extenso. leav- 
ing very few to be read by title: and the attendance at ihe public 
meetings was good. While very little of the business transacted 
by the academy and by the council is disclosed to the public, il is 
known that the annual reports were satisfactory, although there 
was niJthmg in them of an unusual character. No great scientific 
discoveries vvcre announced, but several o( the |»a]wrs read showed 
important progiess in special lines of original investigation. With- 
out disparity to others, three may be mentioned as of speci.d impor- 
tance. They were. * TheOrbics of Aerolites," by Prof. H. A. New- 
ton : ' Preliminary Notice of the Object. Methods, and Results of a 
Systematic Study of the Action of Definitely Related Chemical 
Compounds upon Animals," by Profs. Wolcoll Gibbs and Hobarl 
Amory Hare ; and • Report of Progress in Spectrum Photography,* 
and ' Note on the Spectrum of CarlKin and its Existence in the 
Sun,* by Prof. H. A. Rowland. 

The new members of ihc academy this year are Prof. G. Brown 
Goode of Washington, assistant secretary of the Smithsonian In- 
stitution, in charge of the National Museum, and a distinguished 
naturalist; Prof. Albert Michelson, the physicist, of Cleveland. 0. 
He is the gentleman who, when he was in the navy, undertook and 
carried out at Annapolis novel experiments to determine the velocity 
of light. He becomes the youngest member of the academy. The 
third new member is Prof. S. C. Chandler, the distinguished as- 
tronomer, of Cambridge, Mass. The six additional members of the 
council chosen at this meeting were Messrs. Brush, Langtey, Meigs, 
Pickering, Remsen, and Gould. 

On Wednesday evening the room at the National Musetim in 
which the meetings of the academy were held was filled by an au- 
dience that was g^ilhered In witness the prcsenlalion of two gold 
medals. One. the Lawrence Smith gold medal, was awarded to 
Prof. H. A. Newton of Yale University, for the study of meteors ; 
and the other, the Henry Draper gold medal, to Prof. E. C. Picker- 
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ing of Harvard University, for researches in stellar photography. 
On the same evening obituary-memoirs were read, as follows; by 
Prof. G. F. Barker of the University of Pennsylvania, on the late 
Prof. Henry Draper of New York ; by Prof. Comstock. ort Prof. 
Watson of the University of Michigan ; and by Mr. William Sellers 
of Philadelphia, on Capt. James B. Eads. 

The president, Prof. O. C. Marsh, announced the death, since the 
last meeting, of Dr. F. V. Hayden, an active member of the acad- 
emy, and Prof. Asa Gray, an associate member. 

Largely attended receptions, at which many of the most distin- 
guished people in Washington, both in official, scientific, and liter- 
ary life, were inviled to meet the members of the academy, were 
given by Prof. Langley and Prof. Alexander Graham Bell, — the 
former at the Smithsonian Institution, and the latter at Prof. Bell's 
elegant Washington residence, which was opened for the first time 
on that occasion since its injury by fire several months ago. A 
number of dinners were also given during the week in honor of 
distinguished members of the academy. 

The following is a full list of the papers entered : ' The Rota- 
tion of the Sun," by J. E. Oliver ; ' The Foundations of Chemistry,' 
by T. Sterry Hunt; 'On an Improved Form of Quadrant Elec- 
trometer, with Remarks upon its Use,' by T. C. Mendenhall : 'On 
the Vertebrate Fauna of the Puerco Series.' by E. D. Cope ; 
• Re-enforcement and Inhibition,' by H. P. Bowditch ; ' On Appar- 
ent Elasticity produced in an Apparatus by the Pressure of the 
Atmosphere, and the Bearing of the Phenomenon upon the Hypoth- 
esis of Potential Energy,' by A, Graham Bell; 'The Orbits of 
Aerolites," by H, A. Newton ; ' A Large Photographic Telescope,' 
by E. C. Pickering; 'A New Method for the Biological Examina- 
tion of Air, with a Description of an Aerobioscope,' by W. T. 
Sedgwick and G. R. Tucker, presented by J. S. Billings ; ' Prelim- 
inary Notice of the Object, Methods, and Results of a Systematic 
Study of the Action of Definitely Related Chemical Compounds 
upon Animals,' by Wolcott Gibbs and Hobart Amory Hare ; ' On 
the Auditory Bones of the Batrachia,' by E. D. Cope ; ' The Orbit 
of Hyperion,' by Ormond Stone, presented by S. Newcomb; ' Map 
of Connecticut River Region in Massachusetts," by B, K. Emerson, 
presented by J. W. Powell ; * Parallel Series in the Evolution of 
Cephalopoda,' and -' Evolution of Cephalopoda in the Fauna of the 
Lias,' by A. Hyatt ; ' The Evidence of the Fossil Plants as to the 
Age of the Potomac Formation,' by L. F. Ward, presented by J. 
W. Powell ; ' Vision and Energy," by S. P. Langley ; * Report of 
Progress in Spectrum Photography,' and ' Note on the Spectrum 
of Carbon and its Existence in the Sun,' by H. A. Rowland ; ' On 
the Constitution of the so-called Double Halogen Salts,' and 
' Studies on the Rate of Decomposition of the Bromides of the 
Saturated Alcohol Radicals,' by Ira Remsen ; ' The Characteristics 
of the Orders and Suborders of Fishes," by Theo. Gill ; ' The 
Serpent-Mound and its Surroundings," by F, W. Putnam ; ' The 
Systematic Relations of Platypsyllus as determined by the Larva," 
by C. V. Riley, presented by Theo. Gill ; ' On the Position of the 
Nova of 1572, as determined by Tycho Brahe," by C. H. F. Peters; 
'Some Notes on the Laramie Groups," and 'On the Structure and 
Relations of Placoderm Fishes,' by J. S. Newberry. 

In selecting papers for notice in Science, those that admit of 
statement in popular language have been taken rather than those 
which in themselves are most important. Some of the latter are so 
technical in their character as to be intelligible only to specialists. 
The abstracts of papers are not given in the order in which they 
were read. ' 

The Hypothesis of Potential Enei^. 

The full title of Professor Alexander Graham Bell's paper read 
at the morning session of Thursday was, ' On Apparent Elasticity 
produced in an Apparatus by the Pressure of the Atmosphere, and 
the Bearing of the Phenomenon upon the Hypothesis of Poten- 
tial Energy.' Professor Bell showed to the academy an apparatus 
that looked like the bellows of an accordion. It consisted of a 
dozen or more sections, each eight inches long, four inches wide, 
and two inches deep, connected by an air-tight fabric which sur- 
rounded them and covered the outer portions of the end ones. A 
tube was inserted in the middle one by which the air could be ex- 
hausted. Before it was attached to the air-pump, the bellows was 



not elastic. Bent either to the one side or the other within cer- 
tain limits, it would remain in the position in which it was placed. 
But when the air was partially exh'austed, if bent to one side or the 
other, from the position it assumed, it would spring back to its 
original position with considerable force. 

Of course, this elasticity was not due to potential energy, so called, 
in the bellows, but to the pressure of the atmosphere upon the out- 
side of it, holding the sections of it in close contact. An apparently 
similar phenomenon in a piece of steel (as in a sword-blade, for in- 
stance) is explained by saying that there is potential energy in the 
steel. Professor Bell's experiment raises the question whether the 
cause of the elasticity is in the steel itself, or outside of it ; whether, 
in fact, there is any such thing as potential energy in matter, or if 
its elasticity is not due to its surroundings. 

Professor Bell exhibited two very interesting modifications of his 
apparatus. In the first the sections of the bellows were thinner on 
one side than on the other ; so that, when the air was partially ex- 
hausted, it would curl up in the form of a single section of a spiral 
spring. When in that form, it resisted an effort either to coil it 
tighter or to straighten it out, although it had none of that apparent 
elasticity when filled with air under the normal pressure. In the 
second, a large section was placed in the middle of the bellows, and 
smaller ones each side of it. When the air was partially exhausted, 
it was forcibly bent to form an arc of a circle, and a siring attached 
to each end, thus forming of it a bow. from which an arrow was 
shot. 

An interesting discussion ensued after the presentation of Profes- 
sor Bell's paper. Professor Simon Newcomb thought that Profes- 
sor Bell's experiments suggested that molecular attraction, cortimon- 
ly called adhesion, may be due to an outward medium, but he did 
not think it advances them at all on their way to the discovery of 
this medium. He then defined the terms ' potential energy ' and 
' conservation of energy,' and explained what scientific men mean 
when they use them. 

Major J. W. Powell objected to the use of the phrase ' potential 
energy' as unscientific. As ordinarily employed, it is understood 
to mean something that can do something, while really it is only 
a name for something that we know nothing about. The thing 
it applies to is nowhere, it does nothing, we know nothing about 
it. The term as usually employed is misleading. 

Professor Newcomb replied that there is nothing unknown or in- 
definite about the term ' potential energy," and repeated his former 
definition and explanation with several pertinent illustrations. 
Professor Abbe probably suggested the cause of the divei^nce of 
opinion between Professor Newcomb and Major Powell when he 
said that the confusion arose because physicists give a definite 
meaning to the term ' potential energy,' which naturalists do not. 

Serpent-Mound. 

A series of photographic views projected upon a screen made the 
paper on ' Serpent-Mound and its Surroundings,' by Professor F. 
W. Putnam of Harvard University, one of the most entertaining to 
the non-scientific attendants at the meeting of the National Acad- 
emy. This curious earthwork is in Adams County, O., on a bluff 
about one hundred feet high, which forms one of the banks of 
Brush Creek, about eighty miles from its mouth. The land upon 
which it stands, with that surrounding it, comprising about seventy 
acres, has been purchased by the Peabody Museum, and set aside 
as a park. A gravel road has been built from the turnpike to 
and into the grounds, a spring-house erected, and picnic-grounds 
laid out. Although Professor Putnam began an examination of the 
mound during visits to it several years ago, a systematic explora- 
tion was not undertaken until last year ; and the paper presented 
to the academy was a report of progress of that exploration. 

Briefly described, the mound consists of an oval earthwork about 
four feet high and twenty feet across, enclosing a space eighty feet 
long and twenty feet wide. The length of the structure on the 
outside is one hundred and twenty feet, and its width sixty feet. 
There is a little mound of stones within the enclosed space. Near 
one end of this mound b^ns another of similar construction, 
but having the form of a serpent. The jaws are extended as 
though the snake was about to swallow the oval mound ; the head 
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and neck are well defined; the body has three turns, and the tail 
a. double coil. The entire length of the serpent is about :.4.20 feet- 
Near these principal mounds are several minor ones, and to the 
south of the serpent a space which bears evidence of having been 
both ihe site of an Indian village and also a burial -ground. The 
whole uact was originally covered with limber and bushes, but it 
was subsequently cleared and cultivated. Professor Putnam has 
restored the grass, and has planted about the mound specimens of 
all the trees thai grow in that section of Ohio, thus adding another 
aUr.-iclion to the place. 

Several years ago Professor Putnam pfckcd up a fragment of hu- 
nian bone that had been turned out by the plough, and at the point 
where he found it he began to dig last summer. Very near the 
surL-ice he discovered a human skeleton, a few portions of which 
only were missing. There was no doubt ih.ii this skclctnn was 
modern. — that the burial had been made by the historic Indians, 
perhaps within the present century. A number of Urge stoneji 
which were unginally set up upon their edj(c4 about the grave — 
one at the bead, one al the foot, and several along the sides — had 
hccn thrown down by the plough, but had not been much lemoved 
Irom their original positions. 

This grave was on the edge of what seemed to l)c a. m-iss of 
stones about eleven feet Lang and six feet wide ; and a trench dug 
around ibe cdg< of this disclosed several other graves, some of them 
4leeper than the first one disrovcred. and covered with stones. 

Want of spAce foibids a detailed description of the e<plorations 
■of List sunmier. It is suilieieiit lo say that Professor Putnam is 
convinced that most of the graves are those of interlopers; that is. 
aot of the Indians who built the mound, but of a later race, who 
probably were ignorant of their predecessors, and did not know 
that they were living 01 an old burial-ground. ISutlhc .skeletons of 
two of the suppused mound-builders were found. A section made 
through iht' centre of one of the mounds disclosed the bones of 
several " intruders,' one of which had been disturbed by a wood- 
chuck ; hut at a depth of six feet was found the skeleton of the man 
over whom the mound was raised as u monument. The bones 
were those of a Urge man. about six feet in height, and showed htm 
to be a person of massive frame. The body I.iy upon tlsback. with 
the right arm extended M right ang!e-s. and the Ml arm at the side. 
The only object found near it was a mussel-shcll thai lay near the 
bones of the left leg. 

Beneath the skeleton was a layer of clay that hod been placed 
there, and upon which a fire had been kepi for a long time. Near 
(he surface the clay had been burned almost as red as a brick, and 
it showed evidence of heal tu a depth of several uiches. On the 
top of the clay were the ashes from the fire, and perh,ips others, 
several inches thick : and ui>on these the body h.id been bid, and 
Ihe mound erected over it. 

!n another instance, in the burial-place where the first skeleton 
was found, ihc body had been laid upon flat stones covered with a 
layer of ashes, not from a fire built upon the spot, but elsewhere, 
and which Professor Putnam suspects were produced from burn- 
ing corn. He has not examined them carefully enough to determine. 
There is no mound al this point. 

The explorations will be continued during the coming summer, 
and a further report was promised for the next meeting of the 
academy. 

A New Aerobiotcope. 

A paper on ' A New Method for the Biological Examination of 
Air. with a Description of an Aero bioscope,' prepared by Professor 
W, T. Sc<lgwick of the Massachusetts Institute of Technology, de- 
scribing experiments and inventions made by himself and one of his 
students, Mr. G. R. Tucker, was one of the popular features of 
Wednesday s session. ProIes,sor Sedgwick w.tji introduced by Dr. 
J. S. Billings of the Artny Medical Mu.scum. who s|)okc briefly of the 
importance and difliculiy, in cultivatiag bacteria from germs ob- 
tained from the air. of being certain that nothing was obtained 
cxcqit what is desired, and that what is wanted is secured. 

Professor Sedgwick gave a brief history of the discovery of the 
'existence of genns in the air. and of the adi'ancemcnt of scientific 
knowledge on thai subject to the present time. He spoke of the 
■cultivation of germs, and described the different kinds of api>aratus 
in use for obtaining I hese germs. He then showed how, by a series 



of steps, he and Mr. Tucker have perfected an instrument for se- 
curing the germs, which he calls an ' aerobioscope.* and which is 
superior to any of those devised by European biologists. Without 
aliempling a full descripiiorx of this apparatus, it is enough to say 
That ii consists of a glass tube six inches lung and two or two and 
one-half inches In diameter. It is open at one end, and continued 
at the other at a greatly reduced size, not more than one-eighth of 
an inch in diameter. The tube is steriliied by heating, and four or 
five inches of sterilized granulatcti sugar is placed in the sm.aU part 
of the tube. Professor Sedgwick said that it had been deniH thatj 
sugar could be sterilized, but he had accomplished it. raising thftj 
temperature as high as 1 20" C. without converting the sugar into' 
caramel. Stcrilizwl nutrient gelatine is then introduced into the 
lube, ami forms a film upon the inner surface. A portion of the 
air the germs of which it is desired to exainine is then drawn slow- 
ly through the tube from the larger end. The germs arc arrested 
by the sugar ; so that, when the ends of the lube are closed, they 
m.iy be knocked down with the sug.ir into the l.irger pan of the 
tube, and are developed on Ihe gelatine. The sugar also becomes 
dissolved, and is a nutrient for the germs. 

Professor .Sedgwick showed why sugar was a better medium for 
holding back the germs than sand, glass wool, or any of tiic ulher 
substances that have been used. He also described an app.iratus 
he has invented (or introducing Ihe germ-laden air into the lubes 
and at the same time accurately measuring it. and also the method 
of preserving the sterility of the stopjiers. lie exhibited a number 
of tuhcs prepared fur experiment, and others in which germs were 
growing in various stages of development. 

The Systemitic Relation of Plat7psrllus as determined 
by the Larva. 

Professor C. V. Riley, in his paper on the ab)ve subject, drew 
attention to the unique character of PUtypsyllKs castoris. a para- 
site of the beaver, and gave an epitome of the literature on the sub- 
ject, showing how the insect had puiiled systemaiisis, and had 
been placed by high authority among the CoUoptera ant) the Mai- 
hph(^a. anil made the type even of a new order. He showed the 
value, as at once settling the question of its true position, of a 
knowledge of the adolescent stages. He had h.id, since November, 
1886, some fourteen specimens of the larva obtained from a beaver 
near West Point, Neb., and had recently been led to study his ma- 
terial at the instance of Dr. tleorge H. Horn of Pbiladelphi.i. who, 
ai the last nvonthly meeting of the Entomological Society of Wash- 
ington, announced the discovery of the larva by one of his corre- 
spondents the present spring, and who h.is a description of the 
Ur\'a in type. Professor Riley indicated the undoiibled coleople- ' 
rolof^ical ch-iracleristics of the insect in the imago state, laying 
stress on the Lirge scutelluin and five-joinlcd Lirsi. which at once 
remove it from the Mnlhpkag<t, none of which possess these char- 
acters. He also showed that the I'arva fully corroborates its coleop* 
lerological position, while its general structure, and particularly the 
irophi and anal cerci and pseudopod, confirm its clavicom atfinl- 
lies. He showed lh.it ihr atrophied mandibles in the imago really 
existed as described by LeConte. and thai even in the larva they 
were feeble, and of doubtful service in mastication. He mentioned 
as confirmatory of these conclusions the finding by one of his agents, 
Mr. A. Koebeic, of LepttniUus (ihc coleoptcrolc^cal nature of 
which no one has doubtc<l. and the nearest ally to PlatyPsy/Ius), 
associated with the latter upon beaver-skins from Alaska ; also the 
parasitism of !.epiinus upon mice. He paid a high compliment to 
the judgment ,'»nd accuracy of the Ute Dr. LeContc, whose work on 
Ihc imago deserves the highest praise, and whose conclusions were 
thusvindicated. " Ptaiypiyl/ui, iherelore," he concludeil, " isa good 
coleoplcron, and m all the characters in which it so strongly ap< 
proachcs the MaUophaga it offers merely an illustration of modifi- 
cation due to food-habit and environment. In this particular it is, 
however, of very great interest as one of the most striking illustra- 
tions wc have of variation in similar lines through the intluence of 
purely external or dynamical conditions, and where genetic con- 
nection and heredity pl.iy no part wh.ilever. 1( is at the same time 
interesting liecausc of its synthetic characteristics, being evidently 
an ancient type, from which we get a good idea of ibc connection 
in the past of some of the ptxsent well-defined onlers of insects." 
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The Orbits of Aerolites. 

Professor H. A. Newton, in discussing the orbits of aerolites, pre- 
sented the results of the observation and study of a great number 
of meteors. Without following his line of argument, which was a 
very able one, his principal conclusion may be given, which is that 
the aerolites are moving in direct and not in retrograde orbits; 
that is, they move in the same general direction as the earth, and 
not in an opposite direction. The fact that the earth does not 
meet as many as it overtakes is one of his reasons for this conclu- 
sion. At the same time he admitted that there may be two rea> 
sons why fewer meteors met by the earth should be observed, be- 
sides their actual comparative number : first, they may move with 
such velocity that few reach the earth ; and, second, they may fall 
when men are asleep or not abroad, that is, in the morning hours. 
The first of these points he did not discuss ; but of the second he 
said, that of ninety-four observed aerolites that reached the earth, 
and whose zenith is known only at the instant they fall, more ap- 
peared in the afternoon than in the forenoon, seven-eighths of them 
in the daylight. Of the meteorites which we have in our cabinets, 
he said, and which have been seen to fall, by far the greater part 
have come from stones that were following the earth, and not 
moving in the opposite direction. 

Spectrum Photography aad the Spectrum of Carbon. 

Professor H. A. Rowland of Johns Hopkins University presented 
two brief but very important papers on the spectrum. With new 
and greatly improved instruments invented and constructed at the 
university, he has succeeded in making a much more perfect map 
of the solar spectrum than his former one. The definition of the 
lines is far better than before, and in some cases single lines have 
been divided up. He also projected upon a screen, pictures of a 
number of the groups of lines in the spectrum of carbon, and an- 
nounced his discovery of the wider distribution of carbon in the sun 
than has previously been demonstrated. 

Vertebrate Fauna of the Puerco Series. 

In his paper on the above subject. Professor E. D. Cope gave the 
position of this formation as below the lowest eocene beds, and 
above the upper cretaceous, and so of doubtful reference to one or 
the other of these great systems. The beds of Puerco occur in 
New Mexico; and Professor Cope said that he had described one 
hundred and six species from them, of which twelve are reptiles, one 
a bird, and ninety-three are mammalia. Besides a species of snap- 
ping-tortoise {Ckelydra crassa. Cope), the reptiles presented noth- 
ing remarkable excepting three species of aquatic saurians of the 
genus Ckampsosaurus, Cope, which have their nearest relations in 
the period next older (Laramie). The greatest interest attaches to 
the mammalia. The species all belong to extinct families and sub- 
orders, except four possible lemurs ; and the predominant orders 
of the first immediately following in time are absent. Eleven of 
the species are probably monotromes, or of the same order as the 
Australian duck-bill ; fony-nine are flesh-eaters ; and twenty-six are 
hoofed types. All the forms show themselves to be the ancestors 
of the later and modem mammals by indubitable characters of their 
structure. 

AN ETHNOGRAPHICAL COLLECTION FROM ALASKA. 

The American Museum of Natural History in New York has 
received a magnificent ethnographical collection from Alaska, col- 
lected by Lieutenant Emmon, which forms a valuable supplement 
to the Powell collection from British Columbia, in the same mu- 
seum. While the latter includes principally specimens of Haida 
and Tsimpshian origin, the new accession has been collected among 
the Tlingit, in whose territory Lieutenant Emmon spent more than 
five years. The new collection is now on exhibition in the museum, 
occupying about a fourth of the ethnological hall. 

It is arranged in several groups, the first comprising a collection 
of fishing implements and weapons. The implements resemble in 
style those of the Haida and other tribes of the North-west coast. 
Of particular interest is a throwing-stick from Sitka, carved in the 
style peculiar to the Tlingit and Haida. The implement itself, 
however, is undoubtedly an imitation of the Eskimo throwing- board. 



The next group comprises a collection of weapons and armatures. 
We find among these, jackets made of heavy elk and sea-lion skins, 
which were impenetrable to the stone and copper weapons of an- 
cient times. The Russian buttons on one of these show that it 
was used comparatively recently. Besides these, there is a series of 
remarkable armatures made of round sticks tied firmly together, and 
of thin pieces of wood arranged in a similar way. While the body 
was thus protected, heavy masks and hats, carved so as to present 
the crest of the warrior, fairly covered the head. They consisted 
of two or three parts made of heavy wood ; and we can easily im- 
agine how fierce a Tlingit warrior, incased in this armature, must 
have looked. The stone battle-axes, of which the collection con- 
tains quite a number, could hardly hurt men protected by this hat 
and coat. 

In the same case in which these armatures are on exhibition, we 
see a collection of whistles used in dances. These do not properly 
belong to the Tlingit, who do not use whistles at their festivals, but 
are imported from the Queen Charlotte Islands, the country of the 
Haida, who have a great variety of these instruments. There is 
one flageolet in the collection, and several others are known which 
were collected among the Haida ; but it is doubtful whether they 
are an original invention of these tribes, or an imitation of Euro- 
pean instruments. It is very remarkable that the Tlingit should 
hardly use any whistles during their dances, while all tribes of 
British Columbia use them to a great extent. This is one of the 
few facts that are known, tending to prove that the culture of 
North-west America has been derived from various sources. It is 
to be regretted that the Powell collection does not contain whistles 
from the Kwakiutl, which would serve as a valuable object of com- 
parison with those of the Haida, of which the museum possesses a 
great number. 

Lieutenant Emmon has collected very valuable implements made 
of mountain-goat horn ; but, what is more interesting, he shows us 
how these beautiful spoons and ladles are manufactured. The ele- 
gant curvature of the handle is produced by means of a strong piece of 
wood with two oblique perforations, a larger and a smaller one. 
The lower portion of the horn is pushed through the wider perfora- 
tion, and the point turned back so that it can be pushed into the 
smaller hole. Thus it gets the curved shape required for the han- 
dle. The spoon itself is pressed between two pieces of wood, sim- 
ilar to a lemon-squeezer. By the side of the mountain-goat horn 
implements we observe beautifully carved paint-brushes, paint-pots 
made of stone, paints, baskets, and other household goods. 

The most interesting part of the collection, however, is the large 
number of masks and dancing-implements, the greater part of 
which have been taken from graves. There are also very valuable 
and interesting rattles. It is remarkable that the collection con- 
tains only a few rattles in the shape of ravens, and these not elab- 
orately carved, while the Powell collection contains many beautiful 
specimens of this class. This fact shows that they were probably 
not originally a Tlingit, but a Haida or Tsimpshian design. Be- 
sides this. Lieutenant Emmon states that they are only used iiv 
dances and festivals that have no religious character. In all sha- 
manistic ceremonies other styles of rattles are used. Among the 
Tsimpshian, on the other hand, the raven rattle is the exclusive 
property of the Raven gens. Among the rattles of the Tlingit we 
observe many a beautiful carving, and it is worthy of remark that 
most of them represent certain myths or mythical beings. We ob- 
serve the fabulous grandmother of men, of whom the Haida also- 
tell, the Yek (the genii of man), and the shaman tearing out the 
tongues of various animals in order to obtain the power of witch- 
craft. 

Above these rattles, neck-rings made of red-cedar bark are ex- 
hibited. It appears, from a study of the Emmon and Powell collec- 
tions, that these rings are not by any means so extensively used by 
the Haida and Tlingit as by the Kwakiutl, among whom they are 
closely connected with their religious ceremonies and dances. In- 
deed, it seems almost impossible to properly classify the neck-rings 
of the Haida and Tlingit, which seem to be used almost exclu- 
sively as ornaments. Among the Kwakiutl, the spirits of the dead. 
the cannibal, and other mythical figures, are each represented by a 
peculiar kind of ring, which is highly prized by its owner. When 
these rings are worn, the faces of the dancers are painted in a cer- 
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tain way, peculiar lo each mythkal figure, which may be suggeslive 
of ihe origin of ihc use of masks or» (he coast. We notice a niucli 
deciyetl riiin in Enimon's collcctiun, carefully woven by folding nar- 
row Btrijis iif cetl.ir-liark. The Tlingic were unable to give any in- 
formation as lo the use of this ring. It is In use anturig a certain 
gens of the Kwakiutl (t^anlkila) near the norlh point of Vancouver 
Island, The ring is set with h^iliotis-shclls. and adorned with 
ermine-skins, the cnils being rollrtl up in hehx-iike ligurrs. A 
head-ring made in a similar way belongs to the dress of the dancer. 
It JS exclusively worn |jy the tlatightcr of the chicL of the gens 
Qanikila. and ts highly valued. An. enortiious quantity of bark is 
required for its manufacture, its occurrence in a Tlingit grave 
shows the exiciTil of the trade all along the coast, even before the 
advent of llie whiles. 

In the same case a great number of crowns used by dancers is 
exhibited. They .ire niadeof moun(aiii-go;it horns, of wood canned 
so as to iniilalc the shape of the horns, or of copper. They are 
also used by the ncighlioiing tribes. Among the head-ornaments 
we observe a great number of strips ma<le of bc.ir-skin with two 
ears. The same kind of ornament isfound in the Powell collection. 
collected among the Tsimpshian, who trim it xvitli hum<m hairdycd 
red and white. Ot course, there arc painted leather aprons, and 
beautiful bkmkets woven of mountain-go.il wool, in great variety. 

The iniist imporiani part of the collection arc the masks. of which 
a great number are exhibited. They are especially valuable, as 
Lieutenant Kmmon took gre.Tt pains to ascertain the meaning of 
the masks, which thus become a rich source of information for Ihc 
student of ethnology. A comparison of these masks with others 
collected on Vancouver Island and in L)ran Inlci shows th.it the 
style of Nonh-west American art. although uniform in general 
outlines, has its specific character in various localities. The imita- 
tion of animal forms is much closer here than in Ihc southern re- 
gions, where ihc forms are more conventional, certain uHribijies of 
the animal alone being added to human figures. Another and a 
very interesting |>ecutiariiy of these masks arc the fiijures of .nnl- 
mals attached to the faces. The Eskimo tribes of southern Alaska 
carve their masks in the same fashion, numerous aitachmcnis be- 
longing to each. This is another proof of the influence of Indian 
art upon that of the Kskinin. The figures attached to the faces 
refer, as a rule, to certain myths ; and Ihe same is true of (he Eski- 
mo masks and their characteristic wings and figures. 

A fckv of the m.iskfi in the Rmmon collection, although used by 
the TJingit. are evidently of foreign origin. There is. for instance, 
a mask of the human-headed crane, one of the principal masks of 
the Tsimpshian; and aiiiXher one wilh two faces, the outer being 
cut in the middle anrl opening on hinges. Such masks are also 
peculiar to southern tribes. 

A considerable number of masks show deep hollow eyes and 
sunken cheeks. They represent the heads of ilead men. Among 
the other a certain class with thick lips and beards, and eyebrows 
made of olter-skin, are of interest. They represent ihe fabulous 
-Kushtaka, the utter people, of which inany tales and traditions are 
told. Another remarkable mask is that of the rnosquito. This i.s 
of special interest, as the mosquilo is among the »uu[hem tribes the 
genius of the cannibal, and as cannibalistic ceremonies are not 
known to be practised by the Tlingit. (t may therefore be assumed 
thai the myth referring to ihc mi>st[uito is found in a somewhat 
altered form among the Tlingit. 

A great number of small i<tols, the Y6k, or genii of the shamans, 
forms .another group of the colleciton. They are used in incarna- 
tions. There is also a very reiii.irk.ible pillow, — a curved piece of 
wood, nicely carved, which is placed under the shaman's neck 
while he lies in a trance, and helps him to confer with the spirits. 

We will only mention the numerous charms, bone and stone or- 
namenis, bcauiiful jades, slate, and other stone implements, many 
of which are beautifully finished. This remarkable collection is 
one of the most cumplcte, systematic, and consequenity valuable 
brought from the North-we« coast to the museumsol our country. 
It is to Ik hoped, (hat. after the new wing of the museum shall have 
been complcicd, the Powell collection, wliich is at present stowed 
away, will he exhibited for comparison, lloih collections may serve 
as a foundation fur studies on the ethnology of southern Alaska and 
northern British Cilumbia. F. B. 
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The Mental Powers of Insects. 

Alonc. with the tniroduction of scientific meiliods into psychol- 
ogy there was ushered in the comparative study of psychic phenom- 
ena. The interest was no longer exclusively cnnceniratrd upon 
human inieltecl, hut the study of the minds of anini.its was shown 
able to contribute results of great value for many of the most im- 
portant genera I uai ions of a scientific psycholog>'. Moreover, it 
has become recognized that we must not read into the actions of 
animals motives and conceptions suggested by our own conduct 
under analogous conditions, but must interpret the results objec- 
livcly. and decide from the results whether our notion.^ of ihe 
plan of animal behavior is vahd or not, and to what extent. 
Among the problems included in such a scheme, the power of the 
senses is of fuiKlamenlal importance; for these are the avenues 
of connection between the oi^nism and the environment. The 
difficulty here is to devise tests that will yield a definite resiitt. 
In ourselves we can always have recourse to the analysts of con- 
sciousness. Some recent attempts to shed further light on the 
senses of insects will indicate the scope and diRiculiies of the 
problem. 

Forel, a Swiss naturalist and worthy follower of Huber, has 
ad(le<l to his studies ol ants by testing their sensory powers (/fe- 
t'uaVswA^. sui'tsf. W. No. 3. 18S7 ; also Centralhlatt fur Physio- 
logic, No. 23). Among his observations are some tests of ihe 
sensibility to ultra-violet rays. Do ints see these rays, or do Ihcy 
feel litem (presumably as heat-sensations} through the skin ? He 
blinded some ants by coating their eyes with a varnish, and found 
[he behavior of such ants to be hardly disitinguishable from thai 
of normal ones. They probably retained some light-sensihilily. for 
1 hey preferred to remain in the bright parts of the nest. These. 
anis are now put into a box with a gLiss top. On this top is placed 
a piece of ' cobalt-glass.* that transmits the ultra-violet rays of the 
spectrum, and next to it a frame with a gl.iss bociom containing a 
solution of esculine that absorbs the ultra-viatet rays. In addition, 
(here is a dish of water over one portion of the top to weaken the 
heat-rays, and over another portion a sheet of cardtmard to give 
shade. The position of these object* is rarted, and from the con- 
gregation of anis under one or other of ihein he draws the follow- 
ing conclusions; (1) the ants see tight, and especially ultra-violet, 
as Lubbock had shosvn ; (j) they perceive it chiefly with their eyes, 
for when the eyes are varnished they are indifferent to the ultra- 
violet, ami re-act only to a bright sunlight ; (j) the dermal sensa- 
tions are not as imporlant as had been believed. 

Another interesting point concerns the power of ants 10 reeog- 
niie one another after long separation. In one species iCttmpono- 
fus iigMiftfriiui) the return o( a number of its fellows to a ncsi 
after forty-one days' absence was followed by a fierce struggle, in 
which several ol the new arrivals perished. .After a few days, 
however, there was peace between them. It is to be noted that 
the blindetl ants .also took pari in the attack. A second party was 
returned after eight days, and at once rccognize<l and received as 
friends. But this is variable in the different species ; cases being 
on record in which recognition look place after a year's absence, 
and again where the anis in the pupa stage, removed for only four 
days, were attacked. 

The use of the antennie Forel Ijrlieves to be mainly as organs ol 
smell. If the antenna; be cut ofl or co.aled with parafHne, ilic .tjjIs 
arc mca|iable of pursuing their ordinary routine of life; while 
wasps, whose heads, including the eye* and pharynx, were re- 
moved, but with the antenn;e intact, sought and found honey, and 
even tried, though in vain, to eat it. In insects using their eyes in 
the m.iin. the antenii.e are rudimentary, and such insects are inac- 
livc at night. Ants, Kra. have a sense of laste. preferring some 
substances to others, but are not able: lo distinguish poisonous sub- 
sunces. The effect ul poisons varies in different insects. Arsenic 
kills gnats, while hundre<ls of Myrmica sctthrittotiii eal it without 
ill results. Strychnine does not produce cramps in ants, anil they 
die of it slowly, while slight doses of morphine bring on severe 
convulsions. The sense of hearing. e<cluding the sense of jar. is 
very rudimentary, if it exisls at all ; while touch is highly developed, 
ants re-actlng to the slightest contact. The same is true of their 
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temperature-sense, as the changing of tbe position of the larvae at 
different times of day indicates. Insects must be very insensitive 
to pain, or a spider would hardly eat up its own leg just after it had 
been cut off. as Forel observed. Ants are thus well supplied with 
senses, and, though their actions are largely instinctive, some con- 
trol over the co-ordination of these instincts undoubtedly exists. 

Another worker in the same field, Dr. H. C. McCook {Proceed- 
ings of tke PkUadeiphia Academy of Sciences. ^Z-^K. iii. 1887), con- 
tributes a note on the sense of direction in ants. The species is 
the Formica rtifa of Great Britain, and the observation was made 
in Scotland. These ants build mounds as much as three feet high 
and from six to seven feet in diameter at the base. From such a 
mound, roads are seen to radiate. These roads are stained dark, 
probably by the action of the formic acid which the ants secrete; 
and the leaves and grass over which the road passes are worn 
smooth by the constant action of innumerable legs. From one such 
mound three roads radiated, and were traced to their termini, — 
three oak-trees, on the branches of which were Aphides, the ' milk- 
cows' of the ants. The directness of these roads was remarkable. 
The first was twenty-one paces (about sixty-five feel) long, and 
was almost perfectly straight from the nest to the tree. The sec- 
ond was twenty-three paces (seventy feet) long, and varied less 
than three inches from a straight line if measured from the nest to a 
point within two feet of the tree, where an originally straight path 
had been abandoned for a detour. The third road was thirty-four 
paces long; for six paces it ran straight, then encountered an old 
stump that caused a deflection, but then went directly to the tree, 
across a foot-path, and, as it was, the deviation was not more than 
three feel from a straight line. The straightness of these roads 
cannot be attributed to chance ; and the fact that ants can see only 
a little way off (and especially in this mass of bracken and other 
plants) opens up a real problem as to the nature of a sense of 
direction in ants. Dr. McCook adds the mention of the remarkable 
feat of a Texas ant making an almost perfectly straight path 669 
feet long. 448 feet of which ran under ground at an average depth 
of 18 inches. 

The Function of the Cerebrum in the Dog. — In his 
last contribution to the physiology of the brain, the eminent physi- 
ologist at Strassburg. Professor Goltz {Pfiiiger's Archiv, 1888). 
gives an account of a dog from which one entire cerebral hemi- 
sphere had been removed. Here there was not, as some physiolo- 
gists would expect, a paralysis and an ansesthesia on the side op- 
posite the injured organ ; but the action of the dog was quite 
normal, only that he preferred the side controlled by the intact 
hemisphere. This goes to show that in the dog one hemisphere 
can to a lai^e extent perform the functions for the entire body. 
As a converse proof, if symmetrical regions are removed from both 
halves of the brain, the result is a much more serious one. An 
animal lacking both its frontal lobes had its intelligence much 
diminished, was restless, constantly moving, could not feed itself, 
could not hold a bone, and was a decidedly abnormal dog. A dog 
with both its occipital lobes gone shows marked sensory defects, 
but behaves much more normally than the former dog, thus indi- 
cating that the part removed is of vital importance.' 

A Suggestion for the • Telepathic' Theory. — Professor 
Josiah Royce has an apt word to say in regard to the cases of 
coincidence of a critical experience with a strong impression of 
danger on the part of a distant friend, which some regard as evi- 
dence of ' telepathy " {Mind. April, 1888). He offers as a solution 
of the many cases in which the evidence rests entirely on the word 
of a reliable witness, that the memory is the subject of a hitherto 
undescribed hallucination : it is an " instantaneous hallucination of 
memory, consisting in the fancy, at the very moment of some excit- 
ing experience, that one has expected it before its coming." As A 
learns of the death of B. it suddenly and vividly occurs to him that 
he expected Bs death, and had a distinct presentiment of it. The 
belief might come with irresistible force, and acquire strength by 
reflection. One such hallucination of memory is well known : the 
feeling that an experience has been here before. Here we easily 
recognize the illusion, because we know that we do not live our 
lives twice ; but in the other case no such corrective is at hand. 
If such illusions occur, marked instances of them should be found 



among the insane. Two cases are cited, the one of a young girl 
whose lover (so she says whenever any thing happens) predicted 
every thing to her, — her removal to another asylum, a change of 
physicians, and so on. The other case is that of a young man who 
believes that all the events of asylum-life have been told to him in a 
previous conversation. The news of the day is similarly antici- 
pated. An interesting point in this case is, that the patient tells 
that when these (imaginary) conversations occur he pays little at- 
tention to them, but when the real occurrence takes place he vividly 
remembers the former conversation. His memory for real events 
remains quite good. Now that attention has been called to the 
possibility of such illusions, normal instances of them should be 
forthcoming. 

ELECTRICAL SCIENCE. 
Cost of Electrical Distributioo by Transformers and Secondary 
Batteries. 
The attention of electricians, both in this country and in Eng- 
land, has been lately called to the relative values of continuous- 
current and alternating-current distribution. In the discussion be- 
fore the English Society of Telegraph Engineers and Electricians, 
the majority of the speakers seemed to incline toward the alternat- 
ing system, apparently relying to some extent on rose-colored re- 
ports of the successful working of plants on this side of the water. 
There were several members, however, who spoke strongly in favor 
of the continuous-current system ; and one of them, Mr. Crompton, 
has published figures of the comparative cost of installing ten 
thousand i6-candle power lamps, burning simultaneously, using in 
the first case the continuous-current system with storage-batteries; 
in the second, alternating-current transformers. 

With Secondary Batteries. 

Motive power, (ix iS6-hoimo power ieii=i)96 hone-power at ;£B i»».... £,\T^ 

Dynamoi 4.>«> 

Building to luil Above 8,000 

Chanpng-main, 45 ton* AC jC*o 3.600 

Laying maia ID culvert i.soo 

Dittributing-maiat, 11,000 yardi at i6», per yard 9.600 

Service-boxet, 4J0 at ;£» 9°* 

Batteriet, four mu of 50 cells each 8,640 

Kegulating-gear i.ae» 

Total «48,74'> 

With Alternating-Current Transformers. 

i,4jo horee-power aii^l m. per hor»e-power jC'»i5°° 

ijynamol and cxciten .^ 5>54° 

Building! to suit above 11,000 

Charging- main a.4no 

Distributing'inaiii, la.oooyardi at 14s. per yard 8,400 

Service-boxes, 450 at j£* 9** 

Regulating-gear V 

Tronsfonnen, auumiag one large one for two houiet, 303 at Ci% 

(iacluding fixing) 7i5oo 

Total -£48.740 

These estimates may be taken for what they are worth : they 
probably give an approximate idea of the cost of different items. 
The storage system of Mr. Crompton, however, is not a complete 
storage system, such as will be used if secondary batteries become 
much more economical than at present. The cells are not located 
at some distance from the station, and charged by currents of high 
electro-motive force : they are placed in the station, and are only 
charged for a portion of the twenty-four hours, the plant remaining 
idle during the remainder of the day. For short distances, such as 
Mr. Crompton contemplates, this is possibly the best arrangement. 
It would have been interesting if the running expenses of the two 
systems had been compared, but the necessary data are hardly, at 
the present time, available. 

Advantages of Electricitv for Railroad-Work. — The 
rapid advances of the application of electricity to street-car trac- 
tion brings up the question whether we cannot in the near future 
look to the displacement of the steam-locomotive by the electric 
motor. The conditions of street-car and railroad work are differ- 
ent : in the first, electricity is called upon to displace horses, an 
extremely costly motive power; in the second, it must displace 
steam. That it can economically replace horses has been shown 
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by a number of electric iramwayi at present in operation. The 
only question is. will consider.iiions of salety atiil arslhetics allow 
the current lo be cconoiTiic.ilIy conveyed lo the carb ? For instance : 
in the Spr.iguc Kkctric K.iiKv.'iy in Klchmontl, using an overhead 
conductor, it is cosliiijf (or powt^r al)out $[.70 pt-r day per car, ihe 
cars averaKing over eighty miles, This is for only twenty cars. 
When llie full coniplenient is runninK- the cost will be rediicetl, 
probably to about $1.50 per car per day. This cost is 10 be com- 
pared with the $S or (6 that nnist he allowed per car per day for 
horses, al an a^-cragc of, say. 60 miles per car per day. Kibe 
overhead system could be used, ihen, in all of our cities, there 
would lie no douhi ,15 to the results as far as street-car traction 
goes. When it conn es to ordinary rail road- work, ilie state of af- 
fairs is very difTeienl. The (|uesiitin is, shall we suhsiilute for 
steam, used directly, a power which is in tbc first place derived 
from sleam. and *hich suffers the losses due to at le.isl two tr;ins- 
fornialioti^ before H is utilized in driving thctrain '- As far as mere 
economy of power- production goes, ihet^uetition is easily answered : 
the elikiency ol a sialiunary steam-plant is greater than ih;it of a 
locomotive- engine ; and the cost of a horic-|K>wer delivered to ihc 
driving-axles of the train by the electric molor would nut lie more 
for coal, attendance, and depreciation, than the same power from 
the locomotive, e^cn after allowing for all the lapses in the dilTei- 
ent Iransfonnaiions. The advantages of the electric nioior are 
these: the driving-machinery is the simplest that it is (wssible to 
conceive of; the armature of the motor would be filled directly on 
the car-axlc, while the field-magnets would rest on ihc truck. E.ich 
axle would have its motor, and in a train every second ur third car 
would be a moior-car. One advantage of this has been pointed 
■out. first, probably, by Prof. Oeorge Forbes. Taking a six-car 
train, we would have the iraclion, not of tour wheels, but of sin- 
teen, supposing two motor-cars. This will enable us 10 make any 
Sfwed that safety will allow, to start ijuickly. and lo take at high 
speeds, gr-iitcs fhai al present are inadmissible. In fact, we can 
dispense wilh a gre.it deal uf the grading that makes the construc- 
tion of rail road -lines so costly. Again: on the down grades wc 
can make our motar.^ into dynamos feeding current into the line, 
— a plan due, I ihmk, to Mr. Spraguc, — instead of wasting energy 
by braking the wheels; and wc can in the same way brake the 
cars when stopping. The advantages, then, are gicai .simplicity. 
increa.scd iranion. allowing an increase of speed and a decrease in 
the cost of constructing the road, recoveiy of energy on down 
grades and in stopping. As CQmp,irr<I wilh eity electric tramways, 
such as are now in use. railroads vvoutd h.ive the advantages of 
simplicity, in not retjuiring iiny gearing between the motor and car- 
axle, and in allowing any economical means of conducting (he 
■current tp (he car. and the employment of high electro- motive 
forces. There is one great disadvant.ige, however. (ha( (he future 
may remove, but which at present is serious, A station supplying 
any portion of the line will have to have a capacity equal to the 
inaximum work thai will be required of it at any lime. whUe the 
mean work might be very much less than ihis. As the maximum 
may differ from the average work five or six times, wc would have 
lo equip sta(iDns of live or six times the present cap-icity of Ihe 
locomittives. at .a cost that would throw the balance in (avor of (he 
present system, unless there happened (o he very considerable 
■sources of natural power along the line. The remedy for this — a 
remedy which cannot be at present applied — is in equipping the 
stations with storage-batteries ; charging them when the required 
power is betow the average, drawing from (hem when it is above. 
We may say, then, that, with long-distance direct lighting .ind 
electric tramw.iys, electric railwa>s wait (he development of u more 
perfect storagc-l>at(cry to be successful. 

ELECIRIC PHK.NOMKNA PKitViiKKl'' tiV RADIATION. — Very 
lately considerable attention has been attracted to the effect of light 
on Uic phenomena of electrical discharge, the light generally in- 
creasing the effecia, allowing ilischarge where it would not other- 
wise occur. In the Philosophunl Atiff;aziru for April. Pnffessor 
Righi gives a preliminary account of some interesting experiments 
he is trying in the same field. Two tiieials, one in the form of a 
-disk, the other a nc(, are pbceil opposite one another. One of the 
metals. A, is connected with one pair of quadrants of an electrom- 
eter; the other metal is connected with the other pair and the 



earth : and the needle Is charged. If A is illuminaieil. a deflection 
is obtained which reaches a maximum in a time which is shorter 
the nearer the irradiating source and the larger the surface of the 
metals. The sun's light docs not produce this effect in a marked 
way : the magnesium Ught is more active : the voltaic arc gives the 
bcsi results. It is probable that the ullrn-violet rays arc the most 
ac(ive. Four of these ' phoio-eiectrical cells' are connected In 
series, and give (he same resuUs as anlinary cells In series on open 
circuit. 

HEALTH MATTF.RS. 
Portagiousness of Consumption. 

In a recent paper [jresentcd to the Medical I'rcss Association of 
St. Louis. Ur, William Porter discusses (he ' portagtousiiess of 
phthisis,' He prefers the word 'ponagious.' because it conveys 
a inure exact idea of ihe manner of transmission of phthisis than 
either 'contagious ' or' infectious." In his paper ihc term 'phlhisis' 
IS used 10 denote that class of disease to which belongs the large 
majority of cases of slowly progressls'e pulmonary inHammations ; 
i.e., chronic tubercular phthisis. 

I>r. Porter propounds Ihe following question ; " Have we reason- 
able evidence that the products of. or emanations from, a phthisical 
subject may be carried lo. received by, and cause like disease in, 
one previously free from phihisis?* The answer to ihis question he 
thinks must be answered in the affitmativc. and quotes the follow- 
ing experiments as sustaining this view. In experiments made by 
Tappeiner in 18S3, tuberculous sputa lieing inhaled by eighteen 
healthy animals, tubercles in both lungs, ami pleura, were after- 
wards found in se^'cntecn. That record trf Koch's work found in 
the second volume of (he 'Imperial Health Reports," shows, (hat. 
after the inhnlaiinn of material fn>ni phthisical eavities, (he rabbi(s 
and guinea-pigs under observa(ion h.i<l, within twenty-eigh( days, 
tubercles thruugliuut the lungs of all, and in the liver and spleen 
of some. The carefully conducted investigations of Cadeac and 
Mullet, recently publishe<I. show, that while no positive result was 
obtained from compelling rahbils and guinea-pigs to inspire air ex- 
haled by phthisical p.itients. yet when .lir was used cotlectcti from 
near the bi.'ds of hospital inmates, the air presumably carrjing par- 
ticles of sputa, two out of twelve guinea-pigs acquired tubercle. 

The writer refers to sume experiments which he m.ide, to deter- 
mine this point. " Three healthy guinea-pigs were selecietl. One 
was inoculated with phthisical sput.i, and placed in a small box 
with one of the others. The third was confined in a liox in an ad- 
joining room. They were caned for alike, and had similar food. 
En four weeks the hrst one dic<l. and the examination showed tuber- 
cle in (he lungs, and a large cheesy gland near the point ol inocu- 
latuin. Three weeks after, the secoml anim-il sickened .md was 
killed. I found small granulations scattered through both lungs, 
ai some points aggregated; and in the right lung were two nodulcs. 
having a soft cheesv centre. The third guinea-pig, examined three 
months later, had no evidence of tubercle or other disease." 

The oiiiy experiment upon a human subject was made by Drs. 
DeiTiet, Pararky, and Zallories, of Syra. in Greece, who inoculated, 
with spula from a phthisical patient, a man whose history afforded 
no suspicion of tubercle, .ind whose lungs were healthy, but who 
had gangrene due to femoral embolism, and who would not permit 
amputation. In three weeks. au<^culia(ton revealed evidences of 
disease al the right .'ipcx. Thirty-eight days after the inoculation, 
the man died from gangrene, when it was found that the upper 
right lol>c had seventeen small tubercles and two granulations in 
the a|M:x of the left lung. 

In an inquiry into the iransmissihility of phthisis, made by the 
Collective Investigation Committee in London, two hundred and 
sixty-one answers were received from physicians in familypracticc, 
aflirming the proposition that phthisis may be coniimmicated from 
(he sick tn (he well ; and evidence was given in proof of the state* 
mcnt. One hundred and ninely-lwo observers recorded cases 
where both husband and wife became phthisical, in one hundred 
and thirty cases there being no phthisis In the family of the one to 
whom the disease was ihoughl to have been transmitted. 

Some o( these cases were very interesting. Dr. Spriggs of Great 
Bedtonf instanced the case of Miss R.. aged 4if, a dressmaker, who, 
living in rather a lonely cottage at C, Bed fo id shire, had three ap- 
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prentices, young girls from seventeen to nineteen years of ^;e. not 
related, from three adjoining vill^es, who took it in turn to remain 
in the house and sleep with her, each one week at a time. During 
their apprenticeship. Mtss R. was taken with phthisis, of which she 
died. In less than two years afterwards, all three apprentices died 
of phthisis, although in the famity-htstory of each no trace of 
phthisis existed ; and the parents, brothers, and sisters of two are 
alive and well al this time. 

Another interesting case was related by Mr. G. F. Blake of 
Mosely, Birmingham, in which a perfectly healthy child, with a 
family-history free from all trace of tubercle, was reported as be- 
coming infected by a phthisical nurse, and havingdied with profuse 
hemoptysis, after the disease had run a rapid course. 

Dr. Porter gives the following facts which have come under his 
own observation. He says, " In more than three hundred cases of 
phthisis, I have kept a record of the family-history, and find that 
fifty-one per cent of this number were of families in which some 
other case had occurred. The inquiry extended no farther than to 
first-cousins. Heretofore this would be accepted as evidence in 
favor of the heredity of phthisis, but I now believe that in many of 
these cases the disease was acquired b; the carrying of the products 
of disease to a subject whose physical condition favored its recep- 
tion and development. I recall the case of Mrs. L., in whose fam- 
ily was no trace of phthisis. Before her marriage, and for several 
years after, she was the ideal of a healthy woman. Two children 
were born. Her husband, a well-known city official, had phthisis. 
Her attendance upon him was constant, and for some months be- 
fore his death she and the younger child were with him night and 
day. When called to attend him, I found that he had been substi- 
tuting for the ordinary cuspidore a newspaper spread upon the 
floor at his bedside, and this would be loaded with sputa each 
morning. The case was rapid. The husband died, and within 
eighteen months Mrs. L. and the younger child also died from 
phthisis ; while the elder daughter, who was comparatively little in 
the sick-room, still lives, and is well and strong. I have the notes 
of other instances almost as instructive, but this will sufHce." 

The author thinks that the disease may be conveyed in two prin- 
cipal ways, — first, by air carrying particles of disease into the respi- 
ratory tract ; second, by food from infected sources, through the 
alimentary tract. In reference to these propositions, he says, " The 
first of these propositions is, I think, proven. Not only are the 
experiments and records here given powerful affirmations, but there 
is in the profession a steadily increasing belief in its truth which 
would require much more negative testimony than has yet been 
offered, I would not be misunderstood. I do not think that as 
yet we can sustain the statement that phthisis is contagious, — ac- 
quired by mere contact ; or infectious, if the term be limited to im- 
ply a hidden subtile miasm communicating the disease : but I do 
hold that particles of matter from the site of disease in a phthisical 
patient may be carried, planted in suitable soil, and incite phthisis. 
I cannot think that all are liable to so acquire the disease. I would 
go further, and say that probably only those may so contract phthisis 
who have lowered their vitality through previous sickness or long 
watching in the sick-room, or those who have local congestion or 
inflammation in the respiratory tract. The fixation of a minute par- 
ticle of dried sputum from a phthisical cavity, upon a point of irri- 
tation in the respiratory tract of a non-phthisical patient, may con- 
stitute an effective inoculation." 

In reference to the second proposition, that phthisis may be 
caused by eating the Besh of tuberculous animals, or drinking 
the milk of tuberculous cows, he thinks this is to be received with 
the same limitations as the first ; i,e., that there are conditions 
which favor the development already existing in the individual. He 
offers the following suggestions for the prevention of the extension 
of the disease : there should be frequent change of the atmos- 
phere in the sick-room, complete disinfection of all clothing or ves- 
sels holding expectorated material ; and the close confinement of 
any relative of, or attendant upon, a phthisical patient should be 
forbidden. He believes the day is at hand when the physician will 
recognize that it is as much his duty to examine the food that his 
patient eats, or the milk that is ordered for the sick child, as it is 
his province lo see that the drugs he prescribes are pure and well 
compounded. 



BOOK -REVIEWS. 

The Nervous System and the Mind. By Charles Mercieiu 
M.B. London and New York, MacmiUan. S*'. 

The announcement of the publication of this work raised great 
expectations, not alone because, in the interesting development 
through which the problem of the relations of body and mind is- 
now passing, every promising contribution is certain to arouse great. 
interest, but especially because any systematic treatise written some- 
what from the psychological point of view is a great desideratum. 
The contents of such a work would be suggested by its function, 
which should be to serve as a propaedeutic for the study of psychol- 
ogy, as well as to make clear to the general reader the position of 
modem science on this all-important question. Dr. Mercier's book 
does not fill this gap, nor was it intended to do so. His object is a 
simpler and a narrower one. Realizing the aversion of students of 
insanity to studies of the normal manifestations of mind, he is de- 
sirous of preparing for their special use awork that shall show how 
unscientific it is to attempt to restore a disordered mind to its nor- 
mal functioning, without a precise and systematic knowledge of 
what those normal functions are. The object is certainly a most 
worthy one, and the more so because Dr. Mercier makes no secret 
of advocating the studyof the philosophical aspects of mind on the 
part of medical students ; not that he has any intentions of deluging 
them with metaphysics, but simply to impress them with the inti- 
mate relation of the problems with one aspect of which their 
specialty is concerned to the broad culture problems of humanity. 

When we pass from the design to the execution, the work begins- 
to be a disappointment. To enable the prospective reader of the- 
work to judge of the validity of this verdict, a brief sketch of the 
contents of the book may be of service. The work contains three 
parts ; the first treating of the physical and physiological functions- 
of the nervous system, the second of its psychological functions, 
and the third of mind. Before starting upon the consideration of 
nervous function, we are gravely warned to bear well in mind the 
supreme and absolute distinction between mental and physical 
phenomena : the two are utterly heterogeneous, disparate, incom- 
mensurable ; and all that we know is the parallelism that exists 
between them. With this distinction and this concomitance welt 
impressed, the author is sanguine enough to believe that "the 
student will enter on the study of psychology with half his difficul- 
ties already surmounted." Under the head of the physical func- 
tions of nervous tissue, the cells and fibres are represented as mole- 
cules acted upon by a force, and the attempt is made, by the aid of 
more or less ingenious analogies, to demonstrate the possibility of 
the nervous system as we know it acting as the special agent of 
psychological functions. The most interesting and valuable por- 
tion of the book is undoubtedly that on the physiological functions 
of the nervous system ; and much of this value is derived from the 
incorporation of Dr. Hugh lings-Jackson's views on the interpreta- 
tion of movements in terms of nervous discharges. The important 
distinction between ' central ' and 'peripheral' movements is ad- 
mirably described. On entering the psychological portion of the 
work, we feel atonce the atmosphere that surrounds disciples of Mr. 
Herbert Spencer. As long as the general Une of thought due 
to Mr. Spencer is applied to the evolution of conduct, or the ever- 
improving and more and more elaborate adaptation of organism to- 
environment, the result is in more than one sense successful ; but 
in the chapters on 'The Constitution of Mind," on 'Thought,' on 
' Feeling," and in the three chapters on ' Classification of the Feel- 
ings,' the interest becomes a very formal and theoretical one, and 
amounts to little more than a digest of Spencer somewhat modified 
and elaborated. It will thus be seen that Dr. Mercier presumes a 
knowledge of the anatomy and physiology of the nervous system 
on the part of his readers, and wants to interest them in one par- 
ticular aspect of their interpretation. This certainly does not ap- 
peal 10 the student of insanity. Not only does Dr. Mercier n^lect 
to consider how very much of what he regards as most important 
is liable to be entirely modified by future research ; but there is a 
vast and ever- increasing material from which it is being atlemptetk 
by strictly scientific methods to build up a science of psychology 
that shall immediately appeal, by its intrinsic importance, to stu- 
dents of psychiatry, and of this development Dr. Mercier takes no 
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account. This does not ttetract from the value of the work as a 
jircsentatioa of the ' dynamics of tlie human organism,' liut it cer- 
tainly does seriously lower its value to the student of cnenial dis- 
ease or of psychology in genera!. 

The great desWeratum of a work on (he relations of body and 
mind that shall do justice to all the various lines of adi'ancc along 
which research is projfrcsslng, and shall succeed in unifying the 
presentation thus given with perhaps a proper historic setting, re- 
mains for the work of another hand. Whether or not the time is 
ripe for such a contribution is certainly an open question. 

Biitragi SHr CfopAysiM. Ahhan^iungen itus Jtm ^^tograpischen 

Seminar der Vni-versilai Slrauhurg. £d. hy Prof. C. Grr- 
land. Vol. I. Stuttgart. Schwciicrbarl. 8", 

The present volume is of great interest, even setting aside the 
scientific value of the papers contained ii^ it. It illustrates the 
method nf geography-leaching at German universities better than 
any elaborate description could do. As indicated in the title, it 
contains ihc results of researches of inernhers of the geographical 
Semt'nar. The object of these instttulions, which exist at every 
German university, is to teach students the methods of original in* 
vesligation. The volume under review shnws that this method 
leads to very valuable results. In the introduction, Professor Gcr- 
land gives his views un the aim and scope of geogra|)liy. He is 
one of ihe few geographers who would excUule altogether what has 
been called ■anlhropogcography ' from the field o/ geographical re- 
searches. We believe that (he .Tuthor. <ine o( Germany's most em- 
inent ethnologists, was led to this conclusion by his intimate knowl- 
edge of Ihe methods of ethnology. Recognizing that llie latter are 
anthropologic, psychologic, or linguistic, he has no contidence in 
the generalizing speculations on the influence of the chAr.icler of a 
country upon its inhaliilanls. On the other hanri, he does not con- 
sider the methods of geology, so far as they arc founded on paleon- 
tology, as Ihe proper held of geographical studies, and confines Ihe 
latter to the study of the problems of geophysics ; i.e.. the study of 
the physical and chemical forces as acting upon the earth. The 
essays contained in this voljmc treat exclusively this class of prob- 
lems. Dr. H, Blidk contributes an elaborate paper on the winds 
and currents of the region of the L.esser Sunda Islan<ls. which he 
tries lo explain according to Ztipprilz's theory of currents and by 
considering the tides of this reeion. The intluencc of accumula- 
tions of polar ice during the glaci.il period is al>ly discussed by 
Dr. II. Mergeiielt. Heshows that ihe changt^ in the levels of Ihe 
sea are far too great lo be explained by Ihe attraction of pol.Tir ice 
and by the decrease of the amount of ocean-water, caused by their 
formation. The same author shows th,it it is extremely improba- 
ble that a river could rc\'crse its course by the attractive action of 
the ice of the glacial period. The concluding paper of the volume 
is a discussion and compilation on submarine eartht^uakcs and vol- 
canic eruptions, by Dr. E, Rudolph, which is accompanied hy very 
interesting ma|)s. The author's discussion o( the theory of the 
earthquake- waves is of great importance. These brief remarks 
show both ih.-ii the volume cnni.iins papers of great importance, 
and ihe high standard of the work done in the seminary of the Uni- 
versity of Slrassburg, It may be expected that the subsequent 
volumes will be of equal interest and importance. 

Tkf Gfoloffica/ History of Plants. Uy StR J. WlLI.tAM DaWSON. 
New York, Applelon. 12*. 
The student of plant-history will find in this volume a compact 
statement of much of our present knowledge of pala;obaIany, — a 
department of science in which the author has for many years oc- 
cupied a distinguished position as an original investigator. A work 
of the kind here presented has long been needed, and cannot bul 
meet with much favor from those who haVe camcaily and often 
vainly attempted to unite the fragmentary chapters that are found 
scattered Throujjlioul geological treatises and disconncctwl reports 
of learneil societies. The individual chapiers of the Ituok before us 
not only treat of Ihe geological succession of plant-forms through- 
out the various geological periods, but enter into a discussion of 
the structure of the more pronnnent typtis of fossil pLints, geo- 
graphical distribution, the conditions attending appearance and ex- 
tinction, climatic changes, and the evolution ol specific types. 



The consideration of the theoretic.\l questions constitutes the 
weakest portion of the w[irk, and probably many will agree that 
the omission of much that it contains would have proved an advan- 
tage rather than otherwise. Professor Dawson apparently is stil) 
an an ti -evolutionist, ns the following quotation (p. 368). unfortu- 
nately of thai character which bespeaks <letermined opposition lo- 
an idea, seems to show : *' I can conceive nothing more unreason- 
able than the statement sometimes made, that it is illogical or ever» 
absurd lo soppo!^e thai highly organized beings could have been 
produced except by derivation from previously existing organisms. 
This is begging the whole question at issue, depriving science of a 
nnbie department of imiuiry." etc. And further, on p. 271, we find 
clearly stated his adherence in belief to " something not unlike the 
old anil familiar idea of creation," 

Sir William finds much difficulty in explaining non-variation 
through titne on any evolutionary hypothesis of slow niodihcatiort. 
and, as one of his points de rhistancf. refers to ihe oft-quoted 
identity existing between the plants of the Egyptian tombs and 
species now living, —a point which has also been forcibly insisted 
upon by Mr. Carruihcrs. president of ihe Linn7.in Society; but 
why wc should have expected lo find a change in such a compara- 
tively brief periort i$ not slated. 

Whatever position the author himself may hold in the matter of 
evolution, it appears more than likely thai the intelligent student of 
his work will agree with a recent critic that " the evolution ol species 
from sjicciesis apparent in every page of Sir J. W. Dawson* work." 

Yanket Girh in Zulu Land. By LOUISE V'ESCEUILS-SHELDOM. 
New York, Worthington, 12*. $2.25. 

Tilf: author tells the experiences of three .'\mericanl.idiestravel- 
hng in South Africa in so charming a style and good humor, and 
with such vividness, that it is very pleasant and instructive to fol- 
low her on licr adventurous expeditions through the Cape Colony 
and the Dutch republics. While her descriplion of Cape Town, of 
its European, Malayan, and African inhabitants, attracts us. the 
book becomes even more interesting when she desciibes her jour- 
ney by stage-coach from Ikaulort to the diamond-mines of Kim- 
bcrlcy, and the social life at this place. From Kimbcrley ihcy vis- 
ited Potcbefslroni and Pretoria in Transv.ial. which was at Ihe lime 
of Iheir visit occupied by the lilnglish. The author describes the 
prevailing discontent, and is full of praise of Ihe beauties of the 
Transv-iai. She is equally enchanted by ihe inhabitants and climate 
of the Orange Free Stale. From here the enlerprising ladies made 
along journey by ox-wagon ; and the character of the land, the 
violent thunder-storms and sudden floods, are so graphically de- 
scribed, that the readerwill feet well repaid. The attractiveness of 
the book is piincipally founded on the simplicity of the manner in 
which the author's experiences are told. Although it is not tilled 
with statistics anti Ireaiises on the forms of government, it creates, 
by the truthfulness of lUc dcsifnplions. a vivid and instructive pic- 
ture of the forms of life and siaic of affairs in South Africa. 

Irish Wondffi. Ity l>. R. McAnally. Jun. Boston. Houghton, 
Mifflin. & Co.. 1&88. 8^. 93. 

The author, who paid a lengthy visit lo Ireland, in course of 
which he traversed the island from end to end. has collected a con- 
siderable amount of Irish folk-lore, which he presents in this vol- 
ume. Most of the tales are attached lo certain places which the 
author visited, and, acconiing to his statement, they are told in ihc 
same form in which the Irish story-teller told ihem : "Go where- 
you will in Ireland, the story-teller is there, and on slight provoca- 
tion will repeat his narrative ; amplifymg, explaining, embellishing^ 
till from a single fact a connecle<l history is evolved, giving motives, 
pariicul.irs, action, and result, the whole surrounded by a rosy 
wealth of rustic imagery an<l told with dramatic force an .ictor 
might envy," The btorj--tellers who told Mr, McAnally these le- 
gcmls mi^ed a good deal of pohlirs with (heir tales, abusing the- 
Englisli landlord, and pleading for home rule. The author insert* 
the tunes an<l texts of a number of songs in his book, which are of 
considerable interest, the fairy dance on p. 26 being ol particular 
value. Tlie piano accompaniment of the song on p. 164 caik 
hardly be approved. The book contains a number of legends re- 
ferring to Satan and the saints, others on the pooka, fairies, and 
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the banshee. It is of some interest to see how a good matter-of- 
fact fisherman has deprived the legend of ' Gray Man's Isle ' of all that 
is wonderful. The book is of considerable importance as showing the 
remarkable transformation which legends undergo under the in- 
fluence of modern ideas, 

A Manual ef German Prefixes and Suffixes. By J.S. Black- 
WELL. New York, Holt. 16°. 

The present collection of German prefixes is designed as a prac- 
tical aid to students of German, and meets this purpose very well. 
It gives to the student a clearer sense of the meaning of many 
■German words than even the best dictionaries can do. The man- 
ual is founded principally on Sanders's and Grimm's dictionaries of 
the German language. The meaning of each prefix and suffix is 
defined very cleariy ; and the slight variations of sense conveyed by 
suffixes — as -massig and 'gemass, or -/«'« and -chen — are shown 
by well-selected examples. As the book is designed for practical 
purposes, no attempt has been made to give the etymology of the 
prefixes and sufhxes. The manual will be of great value to stu- 
dents of German. 

Principles and Practice of Morality. By EZEKIEL GlI.MAN 
Robinson. Boston, Silver, Rogers, & Co. 12*. $1.50. 
This work by the president of Brown University consists of the 
lectures which he has given in past years to his classes in ethics, 
and, as a texl-book on the science, it has some decided merits. 
The style is good, to begin with, being clear and direct, and free 
from ostentation. The author is good-tempered also ; and though 
he sometimes criticises other thinkers, and expresses his dissent 
from them in decided terms, he treats them all with eminent fair- 
ness. The book opens with a preliminary discussion of the object 
and scope of ethics; then follow a series of chapters on conscience, 
moral law, the will, the uUimate ground of obligation, and other 
topics in the theory of morals; and a brief account of the leading 
duties of man closes the volume, The chapter on the ultimate 
ground of obligation is, of course, the most important of all ; and 
we are obliged to say that we do not find it satisfactory. Dr. 
Robinson examines the various theories that have been propounded 
by other writers, including the intuitional, the utilitarian, and others, 
all of which he rejects for one reason or another, and then gives it 
as his own view that the ultimate ground of moral obligation is to 
be found in the nature of God as a perfectly righteous being. But, 
surely, if we have no ground of obligation in our own souls, if such 
ground exists only in the nature of God, we can have no means of 
knowing that God is righteous. If the ground of right and duty is 
in God's nature alone, then when we say that God is righteous, we 
can only mean that he always acts according to his own nature ; 
which might with equal truth be predicated of every thing else in 
the universe. We do not think that Dr. Robinson has contributed 
any thing to the solution of the fundamental ethical problem; and 
there are other points in his work to which objections might easily 
be raised. Yet it contains much that is suggestive ; and it will 
doubtless be useful to students and also for popular reading. 

A History of Political Economy. By JOHN Kells Ingram. 
With preface by E. J. James. New York, Macmillan, 1888. 

A HISTORY of political economy in the English language was 
undoubtedly needed, for the existing works on the subject were by 
no means satisfactory. We have many good histories of practical 
economy in its various branches ; but a good history of economic 
theories, such as Mr. Ingram here undertakes to give us, has long 
been a desideratum. In many respects this treatise is excellent. 
The author shows a very wide acquaintance with the literature of 
the subject in all the leading languages, and he has evidently given 
a great deal of study to all the various schools. He sketches in 
brief the course of economic thought in ancient and medixval times, 
but agrees with all other writers in recognizing economic science as 
strictly a product of modem times. He remarks that the mercan- 
tile system was the natural outgrowth of certain social conditions 
acting on unscientific minds, and then proceeds to trace the origin 
and progress of scientific economics, beginning with the physiocrats 
and other writers of the eighteenth century. The leading contrib- 
utors to the science are all passed in review, and the works of 



most of them well characterized. Unfortunately, however. Mr. 
Ingram is an extreme partisan of the historical school ; and his 
partisanship has led him to underestimate the work of some of the 
great English writers, especially of Malthus, Ricardo, and Mill. 
whose defects he sees far more clearly than their merits. We find 
no fault with the author for treating his subject from the stand- 
point of his own school ; but then he ought to do it in good temper, 
and without that irritation against men of opposite views which this 
book sometimes exhibits. Nevertheless, the work contains much 
valuable information, and will fill a useful place. 

The Study of Politics. By WILLIAM P. ATKINSON. Boston, 
Roberts. 16°. 50 cents. 

This little work is the introduction to a course of lectures on 
constitutional history, delivered by the author at the Massachusetts 
Institute of Technology. What particular benefit its publication 
will confer upon the general public we are unable to see. The 
book is written in bad temper throughout, with constant inuendoes 
against the men and classes with whom the author disagrees. It 
is mainly devoted to practical politics and the duties of citizenship, 
with very little in it that can be called scientific. Moreover, what 
Mr. Atkinson says about the corruption of public life and the duty 
of good citizens to engage in political work has been said so often 
by the newspapers in all parts of the country, that its repetition in 
a book at this late day seems to be unnecessary. If, instead of 
such matter as this, Mr. Atkinson had given us an introduction to 
the political and social sciences and to the proper mode of studying 
them, his work would have been of far more value. 

A Manual of Physiology. A Text-Book for Students of Medicine. 
By Gerald F. Yeo, M.D. 3d ed. Philadelphia, Blakiston. 
12". $3. 

Yeo's manual was originally written to supply an elementary 
treatise on physiology for the series of students' manuals issued by 
this firm of publishers. Professor Yeo has succeeded in supplying 
a book which is well adapted to the wants of medical students. 
He has fully carried out the task which he undertook ; viz., to avoid 
theories which have not borne the test of time, and such details of 
methods as are unnecessary for junior students. He has also 
omitted the history of the progressive steps in the growth of physi- 
ological science and the names of authorities, all of which would 
be but confusing to the student. In doing this he has taken care not 
to omit any important facts that are necessary to a clear under- 
standing of the principles of physiology. The first edition, which 
appeared in 1S84, being exhausted, a second has been prepared in 
which all important advances have been noted. The principal 
change which we observe is the entire revision of the chapters on 
the central nervous system, and their fuller illustration by means 
of drawings of the microscopical structure of the spinal cord. Yeo's 
manual has from the first stood hi the front rank, but this recent 
edition will cause it to occupy a still higher position among the 
manuals of physiology. 

Education in Bavaria. By Sir PHILIP MAGNUS. New York, 
Industrial Education Association. 12°. 

We hear a great deal about education in Germany, and not un- 
frequently overlook the fact that in matters of considerable impor- 
tance the practice of the several German states is at variance. 
Prussia usually serves as the model for the rest, and but little atten- 
tion is directed to Bavaria, Baden, Wurtemberg. and Saxony. As 
a member of the late Royal Commission on Technical Instruction, 
Sir Philip Magnus was led to make a careful examination of the 
educational practice in Bavaria, and it has been deemed of sufficient 
importance to be published as the second number of the Educa- 
tional Monograph Series. Mr. Magnus suggests that the title is • 
somewhat too general for the subject of which his paper treats ; 
for his main object has been to show his English and American 
readers what is meant by a 'school system ' in which each element 
bears a definite relation to all the others. The Bavarian school sys- 
tem is a typical one of these, in which oi^anization and interde- 
pendence are pushed as far as they will go. The plan of the sys- 
tem is made very clear by an illustrative diagram. The paper is 
extremely compact, and does not lend itself to abridgment or con- 
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densalinn for the purpose nf a review. It is to be wannly com- 
mended 10 all students of comparativeedticatioTi.il methods, and 
will be found Eruilful in suggesUons. It closes with this signifi- 
cant sentence, which, while .ipplied by the author to Engliiid 
alone, is capable of extension lo the United States : " In the iigi;ag 
and indirect way in which progress is made in my own country, we 
arc. I believe, approaching lo a condition in which the State will 
exert more and more influence and control over secondar>- nnd 
higher education, and I am inclineil to think that the change will 
be to the advantag-c of our schools, and, on the whole, a g.iin to 
our teachers." 

Oullinet of Practical PhysMi^y. By Wili-UM StcrijnC. M.D. 
Fhilailelphia, niakislon. 12*'. $3.25. 
This work was written to supply the wants of the students at 
Owens College. Manchester, in which institution Professor Stirling 
occupies the chairs o( physiology and histology. The experimtnts 
describe<l arc those which arc performed by every member of the 
me<hcal class, and arc such as to illtistrate all the important facts 
connected with human physiology. The book is a most practical 
one. the author having constantly bonie in mind that " the student 
of to-day becomes the practitioner of to-morrow." The illustraliuns 
arc nuLTierous. well selected, and admirably executed. Taken as a 
whole, the 'Outlines' will be found t<i meet the wants of all 
teachers of practical physiology, not only in medical colleges, but 
in other instiliittons where such instruction forms a part of the 
curriculum. 

MtutMal 0/ Pharmacy and Pkarmactutieal Chemistry, By 
CHARLES F. Heebner, Ph.G. Ncw York. The Author. 5 
Gold St. 12". $2. 
Tins manual has been prepared by the author lo he usefl as a 
class-book or note-book by the students at the various colleges of 
pliarmacy. It is not intended to take the place of lectures in phar- 
macy, nor to rcplice the many exhaustive works on this subject, 
but rather as a book to be used by those who have already gone 
over the ground, whether students or pharinacisls, and who desire, 
either as a preparation for examination or for other reasons, to 
review the whole subject in a condensed form. For this purpose 
it Kems to be well adapted, though its usefulness would be en- 
hanced were it provided with an index in addition to the tabic of 
contents. 

NOTES AND NEWS. 

The prompt and favorable report of the judiciary committee of 
the National House of Keprcsenlaiives on the international copy- 
right bill has greatly encouraged the friends of that measure. The 
passage of tht bill by the Senate during the present session of Con- 
gress has not been in much doubt, although the conftideraiion of it 
has been postponed from lime to time on account of the urgency of 
other business. But the House nf Representalives. it wits feared, 
would hardly tind time to deal with the subject. It njay not now. 
but the unanimity uf (he committee, and the earnestness of some of 
the most iiiHucntial Democratic members, in their advoc.icy of it, have 
greatly encouraged the friends of the measure. The bill may not 
become a taw this year, but there is every reason to hope that the 
present Congress will not expire without its being placed upon the 
stBtute-lKwk. 

— The third lield-nieeling of the Indiana Academy of Sciences 
will take place at Wyandotte Cave, Crawford County. Ind., on 
Thursday. May 3. 1888. 

— A few wild animals recently placed on exhibition near the 
National Museum in Washington form the nucleus of a zoological 
collcclion that may rank, as the museum does, amung the most Im- 
portant in the country. Recognizing the importance of preserving 
at the national capital living specimens of the native fauna of this 
country. Mr. Beck introduce*! in the Senate, on Monday, a bill to 
establish a zoological park in Washington. The bill creates a 
commission, which is directed to secure one hundreil acres of land 
bordering 01 Rock Creek, about one mile from the city, 10 prepare 
the grounds and creel suitable buildings upon it. The park is 
then to be turned over to the regents of the .Smithsonian Institution 



for their future custody and care. The site indicated Is one of the 
most beautiful in the District of Columbia. It is composed of roll- 
ing ground, with the beautiful Rock Creek flowing through it. and 
it is adjacent to Woodlcy Park, one of t^e most charming of the 
recent .idditlons to W.ishington. A street-railway is already pro- 
jectetl to it. 

— Thomns Hanipson. proof-reatler and editor of publications of 
the Geological Sjn'cy in Washington, an active member of the 
Cosmos Club and Anthropological Sociely.and the working editor of 
the Aitthrop<ihgist. a new magazine recently established by the 
latter organiaation. died on Monday morning, after a short illness. 
Mr. Hampson w.i5 a man of great experience and rare accomplish- 
ments, especially as a philologist, linguist, and gramcnarian. As a 
careful editor, he had few equals. He distinguished himself years 
ago in the Bureau of Education, and has fully met Major Powell's 
expectations aince he secured his services for the National Survey. 

— A Sydney (Australia) newspaper reports that in March the 
steamer 'Titus.' when in the vicinity of Cape St. George, on the 
south-eastern coast of Australia, encountered two heavy seas which 
rolled on board, .-ind. immediately after, the decks were found to be 
covered with a matter resembling red sand. The seas Flooded the 
derk<i .-ind chart-room. but did no serious damage. The seas were 
probably caused by a submarine earlhciuake, which stirred up the 
mud at the botlaiii of the ocean; but the phenomenon described is 
a very unusual one. 

— In order to centralize in a single focus alt the results of studies 
devoted to African languages. Rev. C. G. Biiltner. inspector of 
East African missions in Berlin, has founiled a /^ituhrijt far 
a/rikanisehe Spracken (A. Ashcr & Co., publishers), of which the 
first (luarterty number has been issued. It offers a series of inter- 
esting dccurntnts. of myths, popular songs, and vocabularies; and 
the following may give an idea of the contents, most of which are 
laid down in the I^epsius missionary .ilphabcl. Chuo ,'ha u/enxi 
is a long poem in an ancient Suahiti dialect. The late Dr. L. 
Krapf, who transmitted it lo the German Oneitlal Society in Halle, 
thought it was a translation from Arabian. It is written in the 
Arabian talikh script, and was transliterated by Krapf, The portion 
published in the lirsc number holds 894 lines, but contains no trans- 
lation. C. H. Richardson, a missionary among the Bakundu of 
the Cameroons, gives a short grammatical sketch of their language. 
j. G. Christallcr, who formerly conducted missions on the Gold 
Coast, publishes myths concerning creation, origin of man. deity, 
cause of death, from dilTercni African nations, with interlinear 
traiislaiion. free translation, and linguistic notes. From Rev. 
Endemnnn we get song-texis of the Soiho people of a very curious 
description, and not comprehensible without the comments sub- 
joined. Then follow small wortl-tists of two languages spoken 
near Kilima-Ndjaro Mountain and a specimen of H. Brinckcr's 
' Dictionary of the Otjihcrero and Objambo languages.' now going 
througli the press of T. O. Weigel. publisher in Leipzig. The first 
mimber contains only sjiecialties. and of special knowledge all gen- 
eral knowledge and science are built up. This commencement 
augurs well for the future of the periodical, which Is in scientific 
hands, and will encour.ige all the missionaries in thai distant land 
to make their invest ig:ii ions public. The Ccmians and English 
arc always busy in bringing the results of their scientific researches 
in linguistics before the public; while others, many Ainericans 
among them, arc better known for their inclination to lock up tise- 
ful material in their drawers and strong-boxes. 

— Mr. L. D. Allen of New London, Conn., has deposited in the 
National Museum at Washington a number of Indian curiosititrs 
collected by his son. Mr. J, Uham Allen of Montana. Amongthem 
is a painted elk-skin once posse5se<l by Pretty Eagle, a former chief 
of the Crows. It is covered with the figures of eight mounted 
warriors, and several on foot, all rudely drawn, bul of bold and vig- 
orous design. The)* tell of the victories of the chief over his ene- 
mies. There is also a wrir-bonnet. which is composed of the entire 
skin and down of a swan, and is orn.imented with eagles* plumage 
and wampum. It was captured by a Crow chief from the North 
Assiniboins. Another article is a bow and arrow, the former 
property of a Crow chief, Bean-in-the- Water, and a medkine-hortt 
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made of a bufTalo-horn, and ornamented with a white weasel's 
-skin. 

— A bottle thrown overboard near Pernambuco, Brazil, July 28, 
1885, to assist in tracing the direction of ocean-currents, was found 
at Little Cayman, W.I., March 1, 1888, about thirty-two hundred 
miles from the starting-point. A note made upon this report at 
tlie Hydrographic Office. Navy Department, Washington, says that 
the bottle probably drifted along the Spanish Main into the Gulf of 
Darien, thence due north across the Caribbean Sea, passing around 
Jamaica between it and San Domingo and Cuba, and thence about 
west by north to Little Cayman, passing over a distance of about 
four thousand miles. Taking the average of the current at two 
knots an hour, the voyage occupied less than two and one-half 
months ; so that the bottle was probably on the beach at Little 
Cayman more than two years before it was discovered. 



LETTERS TO THE EDITOR. 

*t' CoriitifBHitiits art rtquetledtebt ai irit/ at fotiiilt. TKt writtr't name it 
in allcoMtt rtqHirld at fr»of «/ eOQd faith. 

Tmrtty <9^ui a/ tkt numitr canlainimg hit commumUathm tBitl ht /urnithtd 
yrtt t* anji eorrttfiffndtnt on rtqueit, 

Tkr fditor will bt ei»d U tHblitk amy qutritt conttaant vith tht character t/ 
ihejttirnal. 

Formation of the Explosive Chloride of Nitro^ea by 
Electrolysis. 

On the 14th of this month I made the discovery that the chlo- 
ride of nitrogen, a dangerously unstable compound, is formed 
during the electrolysis of a solution of ammonium chloride (sal- 
atnmoniac). The difficulty and uncertainty of its formation by 
electrolytic analysis will be understood when it is remembered that 
nitrogen chloride is the resulting product only when numerous 
powerful chemical affinities are in equilibrium. 

The operation may be successfully conducted as follows: a 
saturated solution of ammonium chloride (temperature 7' C.) con- 
tained in a suitable apparatus is electrolyzed" between platinum 
electrodes, care being taken to shield the solution from direct sun- 
light. After the decomposition has proceeded for some time, — 
chlorine being evolved at the positive electrode in minute bubbles, 
which are absorbed by the solution, — small particles of a light- 
yellow liquid, with a n>ost peculiar oily appearance, will be observed 
to collect on the surface. These soon combine to form small glob- 
ules, which sink slowly to the bottom of the vessel. If a warm 
solution be electrolyzed in a brightly lighted room, no such results 
will be obtained ; the nascent chlorine decomposing the solvent 
water to form hydrochloric acid. 

As this substance is one of a class of compounds which explode 
violently by a rapid dissociation of their constituent elements, the 
following precautions are necessary to insure safety: 1st, the 
temperature of the solution must not be allowed to rise above 10° C; 
2d, the apparatus must be of the strongest construction, scrupu- 
lously clean, and not exposed to an intense light ; 3d, if a power- 
ful battery is used, it must be disconnected from the apparatus 
immediately upon the formation of the first drop of the explosive; 
and, 4th, it is prudent for the operator to protect himself by means 
of globes and a strong mask. 

The chloride of nitrogen as thus prepared is a highly volatile, 
limpid, oily liquid, with an extremely pungent odor. It evaporates 
rapidly when exposed to the air, producing an unwholesome vapor. 
The stability of this substance seems to be in an inverse ratio to 
the rapidity of its formation, the maximum of safety being at- 
tained by the production of about four drops an hour. If the 
electro-motive force of the battery be but little in excess of that re- 
quired for complete electrolysis, the explosive may be allowed to 
collect in the apparatus, where it will be gradually and harmlessly 
decomposed by the electric current. 

This dangerous compound was first prepared in the year 181 1, 
by Pierre Louis Dulong, an eminent French physicist, during a 
series of experiments on the chlorine compounds. Owing to the 
serious injuries he received on that occasion. Dulong thought it 
best to keep the discovery a secret, lest others should be tempted 
to repeat his perilous experiments. This precaution had, however. 



an unfortunate result ; as Sir Humphry Davy, a few years later 
having rediscovered the same compound, and being ignorant of its 
nature, was also injured by its violence. 

In view of the fact that the salts of ammonia are present in the 
oxidizing liquids of so many electrical batteries in use at the present 
day, the subject has, I think, considerable practical importance. 
May not this dangerously explosive compound be formed, under 
certain circumstances, by the electrolytic actions necessary for the 
proper working of the battery ? Perhaps some of the readers of 
Science will be able to furnish information on this point. 

In the mean time I will continue these investigations to ascertain. 
if possible, the nature and quantity of the remaining products of 
the decomposition, the action of different solvents, and the results 
to be obtained by substituting other ammoniacal salts for ammo- 
nium chloride. I will also observe more closely the nature of the 
explosive, and its behavior when acted upon by high potential elec- 
tric currents. William B. Hale. 

Clioton, Ontario, Can., April 18, 



Indian Graves. 



On the 17th of April some men were employed in scraping out 
a cellar on West Oneida Street in Baldwinsville. N.Y., and threw 
out several Indian skeletons. The scraper broke these badly, es- 
pecially the skulls, but yet some interesting facts could be observed. 
I was able to get tolerable horizontal measurements of two skulls ; 
the circumference of one being 20| inches, and of the other 19)- 
inches. But for being broken, another was in very tine condition. 
It was that of a young person. 

That this was a case of horizontal burial seemed probable, but 
was made certain the next day by the careful opening of another 
grave a few feet away. In this case the skeleton lay with its feet 
to the north, the knees being drawn up ; the hands were brought 
up to the neck ; and, while the head lay to the south, the face was 
turned to the west, the body having been placed on its side. In 
previous gradings and successive plough! ngs, the earth had been 
partly removed and the skull shattered. The soil was of Bne gravel 
and sand, sloping to the south, and on the hill a little to the north 
had been an Indian village. No relics were found with the bodies, 
nor do they seem common in these horizontal burials here. 

This was on the north side of Seneca River. In the autumn of 
1886 I witnessed the opening of another burial-ground in the vil- 
lage on the south side. The size, condition, and position of the 
skeletons were much the same, and I was able to make several 
careful measurements. This was close by a level site of an early 
Indian village, affording much earthenware. The soil was a clear 
sand loam, unmixed with gravel ; but under almost every skeleton 
was a small stone. There were no relics ; and, though the skele- 
tons lay on one side horizontally, there was some coufusion. and 
apparently no attempt to fa(:e the west. 

Four modes of Indian burial are known in Onondaga County, 
and possibly tive. The oldest seems to have been the horiiontal 
mode, not at full length, but with the limbs drawn up, and with no 
articles in the grave. In a single instance a kind of mound-burial 
has been found, where the bodies were laid horizontally, with some 
articles, and the earth heaped over them in a mound of considera- 
ble size. I was fortunate enough to get a picture of this before its 
removal. The third made was that of the early Onondagas, who 
entered the county early in the seventeenth century. Before they 
came into central New York, they probably used ossuaries, like the 
Hurons,but there are no known instances around their later homes. 
When the French entered Onondaga, the local modewas to put the 
body in a sitting posture, placing some articles with it. Under 
European influence, this gradually changed, and the burial was 
much as with us, a century ago. In other places there have been 
other modes, as in the burial of several, one above another, in Ca- 
yuga County, and reported circular burials elsewhere. One curious 
grave has been brought to my attention by Otisco Lake. In this 
were two kinds of paint, and two long tubes of light-green clay, 
resembling the green gypseous shales, with flint arrow-heads. Two 
skeletons lay side by side, and the rare relics point to an early day. 

W. M. Beauchahp. 

BaldvintriUe, N.V., April 18. 
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BOOK-NOTES. 

— On the isi of May J. H. Bates removes 

his NewspiiiJt-r Atlvenisin^j Agency into 
new premises in the Poller building, 38 Park 
Kow. DuiiriK Iwenly-five years his firm 
has paid the ncwsp,ipcrs of ihc United Stales 
and [he Dominion of Canada, over fifteen 
million dollars in cash for advertisements 
sent them. 

— Among the illuMralions for the article 
on 'Modem Kxptosivcs.' in the May Scn'&~ 
tur't, wdl be (our fine wood-engraving* of 
the Flood Rock explosion, made from instan- 
taneous photographs, and also a view of the 
blowtng'Up of the schooner "Joseph Henry." 
At the Newport Tnrperfo Station, in 1884, 

— Among th« contents of this week's issue 
(No, 9) of Garden and Forest, .ire the fol- 
lowing articles : ■ The Forests on the Na- 
tional tJoniain ; * ' Flowers in Winter ; ' ■ The 
Shrubber)* in Winter ; ' • Last Year's Leaves.' 
by Dr. C. C. Abbott ; ■ How ihc Mangrove 
forms IsKinds.' by A. H. Curtiss : •Ccrt.iin 
Cone-caiing Insects.' by Prof. A. S. Packard : 
" The Kew Arboretum.' by George Nichol- 
son ; • The Culture of Lilies ; ' ' Fruit Garden 
Favorites.' by C. A. Green; 'The Forest 
Vegetation of Nonh Mexico. II..' by C. G. 
Phnglc ; • Flower and Fruit Pictures at the 
Academy of Design,' by Mrs. Schuyler V.in 
Rensselaer. 



Calendar of Societici. 



A nthtvpntagieal Seeitty, iVa4kingtoH. 

April 17. — Jamti Mooney, The Funeral 
Customs of Irclaod. 

Biohgieal Sotiely, Wajhingten. 

Afritti. — F. W. True. Thf AffmitiMofihc 
White VVIiale : C. Hart Meiriain. .\ Bm New 
to the Uii'icrf Sl«le». and New L'>eati(icG (of 
other Notih Aiiicncnii Maniiuals ; C. V. Riley. 
Notes on f'la'yfiyllus ; George Vasey. Foreign 
Tieo und hhnihft cuhivatcd in the District of 
Columbia, Fart II. 

Naiumt SeifHte AsnKtali&H, Stalem /j/afJ. 
April i^. — CtlarIe^ W. Leng. Watei. Beetles 
of Slueii JiUnd. 

Ctmnrttifttt Arai/emy 0/ Arlt aid Scuacei, 
Ntvt HivtH. 

April \%. — Simeon K. Itai<{win. The Roman 
and American Law of Uiiduldul WilU. 

Enginttrt' Ciuh, St. lam$, 

April 18. —S. Denl RunwII. Tiiickne« of 
Wucr-Fipc. wiih Some Expenmenl;« on Kam. 



German Simplified 
Spanish Simplified 

The (.>l1i>winj will b< !■ jni. .i.i.r.rni I , |,:*n,j1 fuf 
teir-indru' lu.n r ^l t GriTUJU Simjilihfii— OiihitIcIc Id 
Haawtfcwi [Will kry»>li.»o. (i> t ^|i>iiai»h Siuipllliicl — 
naunbcn iwith kpj-ti 10 en cacti ; No, fi now rrsdy ' 
aaewfilittbci no the Ant a( ev^ry biodUi. Sdd t>]r all 
bookwllm S«nl. pmtpaii). on receipt o( piicc, by 
Pn«4. A. KiutlBck, 14a Naaau St., New Yoric 



ANEW MAGAZINE-THE SWISS 
DsviMMt Is (iinadaDic a lor* irf PDnCC 
ftMitr* uu»i>i u» peu|i,a- E^Km) vnUoO 
tvlliKM-'i 't R>iitiil>, Pr*wlMiio>t 111* Anartr Awn- 
(!lkLli>ll. i-i<< '' ViV, •! > u t]l« nlB^lntiniMllt- 

OBnUtnri .'1 ('pr 1 <ui>Til)l> 

\ U I .;;-,lHjK8,Pilar.Ii«K!L. _ _ , 



SCIENCE. 

AN ILH;STRATEU WEEKLY JOURNAL. THfc 

SCIENCE COMPANY. OWNERS AND 

PUBLISHERS. 



OrnnRf; amd Uikbttoim. — D, K~ Gh.uaw, oi 
V.tS\\mot9.Pr*tidtml: SiMOH NK¥r<;<iMa,o( Withingion, 
i'kt-FmiJitti GardiniiiG. HuBBAau.of Wuhtncioa: 

Al*K. GxilAM Hhi 1., o( WKiliingliiii ; O. C M**VH, 
t>( Ntw Huvcn: J. W. Po«aLU ul W«liniKl..o; W. P 
TaixaaatDCi. of New York; S. H. Scitdubk. u( Cam- 
bridite. 

SCIENCE a|ipean ftt^ FHilay. Vf>luine» bcKin in 
July aa4 JanMaty. Communii-aiioni will be wFlcomcd 
Iron anjr qutncr. ReJEcitHl uianiiKnpii will be rciumed 
lo ihe authott only when the r«ijuuil« anauiii -of 
pociase aomoipanin the mantucnpl. 

Addrsaa all corrcapondenea to <• ^rrKrcrK " 
47 Lafayette Place, New York. 



SUDScairriOliS.— Viiit«<l >latea and Canxla. tj.jo a yeai 
Creal Urilain and Europe, 94 a ytai 



Stifme* Clul>-m<* (in one pemliiance). 

■ lotwcr. I yT ...■> $ j.fB 

I ** I yr>..., 6.«« 

1 •' » y »•»• 

4 " 1 yr io,OQ 



MAP-MAKING. 

All publishers or others de- 
siring to have maps made, 
either from relief plates or by 
lithograph, should write. to us 
for estimates before placing 
their orders elsewhere. Any 
work entrusted to us will be 
carefully made under the super- 
vision of our geographical edit- 
or, Dr. Franz Boas. 

N. D. C. HODGES. 

Publisher of Science, 
47 Lafayette Place, 

New York. 



Wants. 

Inquiriea (rom cm|ili>y«k in want of thnae ULillcd in any 
dniarlinvnl ■■! tciciicc in it* widcit *rn>c will be intirrt*^ 
ii.ih» column WITHOUT CllARGK. 

Thr 1ab»r anij cxpcn*^ iorolvnl in asceftaining wluil 
pijiiliana are open, in KraluiluauJy adrcmuac llien and 
in BiienilinK to the cv'mpondeiKe of appltcanu, are ia> 
eun^ in the intercti aad fof iba ridiuie* bea«Bt ul 
twiirrittri to SrifKt, 

Applicanu thcniM tnchM tJt« nacaaaafy vo>Uga, f«t 
f«rwanltp| ihaii leticra. 



A if £DUCAr£D AffD CAPABLE PSKSO.f 

wantad in every town and city to canvaat tor aub- 
Kripiion* 10 Sanut ; liberal oiMptntatii^n. Aildraaaa 
naaini nfimica, Pi.'nt.i«KKe or SctKlvcs. 47 Lalayatle 
PUce, New Ynk diy. 



Amusements of New York. 

LYCEUM THEATRE. 
DANIEL PROHMAN...., Mauc«r. 

Cor, 4th Avenoe B«d ajd St. 

THE WIFE, 

A New Piny hy D. Hai.Aaco aad H. C- Da UlLUB. 

Prccadad by Edilha'i Burglar. 

F.veainci, Siij, Saturday Malin««( « 

MADISON-StJUARE THEATRE. 
MR. A KI. PALMER. Sola Mana<«(. 

KvFfiini^iai B.yi. "^iiiiid.ir <nati»4« at a, 

PARTNERS. 

A SUCCESS. A PRONOl/NCED Si;CCESS.— 
HERALD. 

WALLACK-S. 
Underi}Kdi««e(iOBal Ur. HENRY E. ABBEY. 
LAST SEASON OF THE WALLACK COMPANY. 

SCHOOL FOR SCANDAL 

fASINO. Broaowmy and nib St. 

^' Hvtnctiii) at S. Miiinee SaiuTiuiT at 9. 

THF B^'IGHTEST. MERklR.'iT, AND MOST EN- 

lOVAHLKl^OMUrOPEHA I.VKK CRESENTED. 

AS PKKKORMtU NKARLY r^u TIMES. 

ERMINIE. 

RECKIVED WITH ROARS Of LaUOHTKR. 

BROADWAY THEATRE. 
KKOADWAY. 4iST ST., ANO 7TH-AV. 

Mafla«w Mr FRANK W. SANGER. 

AckoowlediR-l )>y iht 

ENTIRE i>RE!iS 

THE HANDSOMEST THEATRE tN THE CITY. 

Piaciically nre-prnof ThnrtTiiahly Comfortable, 

Periectly Ventilated, Be»t CiniKruMo], and 

SAFEST THEATRE IN THK WORLD. 

EVERY EVENINli and SATUkti.iV MATINEE. 

FANNY DAVENPORT. 

IN VICTORIEN SARDOU'S MASTERPIECE. 

LA TOSCA. 

ItOX OFKICH: OPEN t'KOMq A.M. la t» P.M. 

B'^sea, Si*,$i,>, |i. (Jrcheiiia-ialU. (i.jo. 

Orctvrttra cifrlo. fi.jo and li. Balcoriy, tt.jo and fi. 

Gallery. 50 and }j Mnti. Adtniuion, jo oenia. 

T jTII STREET THEATRE.C0RNER6TH AVE. 
*4 J. W- ROSENQURST MANAGER. 

MATINEES WEDNE-SDAV AND SATURDAY. 
iNU MONTH AND CONTINUED SUCCESS OF 

THE STILL ALARM. 

hy JoKpli Arthur. 

HARRY LACY AS JACK MANLEY. 

ScatiftccuTn) uiadvaii<.c at luual priua 
Galle/y, ise.. ReMtved. 35c.. jac, jjc.. $ijm, $i.3<>, 

DAt.rS THEATRK. Broadway aitd joih St. 
Under the iQanotoncM i>t Mr. AUGUSTIN 

Daly. 

Orchc»t», li.te. DtE» Circle, %t. Second Hakony, inc. 
EVERY EVENING a( S:>ft. MATINEES bashatT. 

: UISS ROSINA VOKES. 
AND HER LOXnoN COUEDV COMPANY. 

STANDARD THEATRE VIM. 
EVERY NIGHT AT 8 1}. .Saturday Matinee m >. 

NEIL BURGESS 
"VIM." 

T^OCKSTADER'S TMBATRB. BVay aitd a^di at. 

AMANUENSIS, 

TO-NIGHT AT 8.. J, NATS. WED. AND SAT. 

PDEN \IUSEE. «>d St., between jtb and Oiti Avt. 

^^ Open from 11 11 ii,_ Sirodny. 1 w _ti. 

New GrotiM, New Painlinri. New .Atlrsctlona. 

FKDKIYI SaCZI. 

and hit ItUNGAKIAN ORCHESTRA. 

CONCERTS PROM 3 lo 5 AND B t» 11. 

Sccu)]il eahibitian of l^inlinn tmm open. 

Admiation to all, 10 centa. Childran aj canta. 

Ajceb, ibe Myuilying Cheu AuiomabMi. 
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UNKQUALLED for CEMENTING, 

■W-rJ\. i:l.». .-Mo.. r*l>I. >'>!>>'-. Jr J,\^. 

wssiaCementCo,,-'::;.!.-;:.":"-^^ 

at WaataMBlwii lor kll Ita noik ul muuuUnK i>po<--l- 
mfOB — br UiD OtHDniHiniit AnwiiiAln hikI I>e[iart- 
mMit BnlldlDl*. by tbn I'lillmitii i'i«lii<:<> Cnr To., 
VSBon A Haoilui Oman nua I'tain.^ ('o., aiil l>r 
tbcMiBan'lii of n»w«lm» inAniir«u'iurrn> hikI mnitiMii- 
Ics ItiTOUirbaiit Ui« world, tor All Iclnil* of nun woili. 
ProiwwticfJ :4Tl((JNOBiiT AUIll^lVR KNOWN. 
BolA In Uii cniin rrir iiit>;itiuiK> nuti uiiinu'um. huO 
In bottiM ror famltr u«' Tin* ti-tAl 'junntHy joM 
t)«lw««u Jftu.,lt6n, ntid Jail, tSHA. In Ml |>hiI? of t)r» 
mriJ lunounim U) over Si Htr.uoN iiirm.Kt). Ui> 
iu*a *nil gvt tbo (r«nHin« L^Paia'a mnalo onlu ^H 
BCHU Cmmint i;o. 



KIMBALL'S SATIN STRAIGHT 
CUT CIGARETTES. 

PcopJe i>[ rel'ined laste whw 
(lextre cxcrplioDfllly fine cigar* 
eilci sliuulU u>c »iilj' our 
STRAltJIIT CUT, pill up 
in taiin ptckcu ami tiox«s of 
10^. aoK. 5U<. nml hkh. 
14 FIRST PRIZB. UEDAUS. 

AVM. S. KIMBALL. <to CO. 




GOOD NEWS 
TO LADIES. 

■.n.-BH.i) l"'Jijcf lui-liUpvirrof. 
f'T-'l. S.I"" >.>ur llniii U. fpt 
i:j< r.HiT. f'.r i.iir rrlphrnlxil 

it -.,■....: I f.i I 1 , |.l l..> ,i ,1: M,n, 

.q^ Jl-f.T' 1 IllnU 'I I'lL Sf'I , Jllljfirr ^< r. 

vuiu luiiiFi Mi»n lloae iuliiTl I-ct. H Blcii. lirnM l^aDip, 

or \V>t»i«r'> filrtinnarr. Fuf full MrllrnlsniRilaraM 

- Vlt^ <iHBAT OIKRIfAW TEA 1^0... 




W.H.WALHSLeT&CO. 

•DCCmni^llfl TO 

B. A J. »RCK. 

1016 Cttertnut Street. PhJl*. 

Microscopes and nil 
Accessories iniJ Ap- 
psfstn*. Pfaotoeiapn- 
ic ami Photo-Micro- 
traphic Apparatus and 
Outfits. 

Spectacles, E^e 
Gtaascs, Opera uiid 
Marine Glasses, etc. 

llliuintlcil I'ncc Lisi 
tnatlet! /r>v lo any arl- 
drcts. Mention Science 
in corresponding with ub. 





AWflTEUf? fliOTO-OvTf-lTS- 






The Travelers Insurance Company 

of H>r1lariJ,CaRn,,orxanii«d ]&^,<iaLifi Iiolh /.^/ 
Potitin and Aeeidemi Ptlicit*. Only large aecidant 
company in Amcnca. Only Ij a ycM lo profcwioiul 
and tiatJMM* in«n lor each |i.oaa iiuunncc, iriih |} 
wacUy lailcnnlty. Hat paid policy-hDldcn narly 
tii.Mo.oo». All polide* ooiuforfeiuble. AU claim* 
paid, wiitaout dMConai. and unmeduicly oa receipt oT 
•atuTactotT proof. 
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ONE HOOK 

equal to 

a wnoi* 

OLOSCT. 

ItDOK* 1 WnoLS Hat EMC 
AnT namient ««> l>« t». 
•■"■"d withtrat uuua off tha 

oUiA*. 

■i-iiAaLama 
CIrwt, r.II or Kltekea. 
IVki-. SSv, r««k. 
• iti i^'*r>^ii(n-)sikyncir ' 
iHlUu'.rr a.-ahir fui tlwBj. f 

J&TREACBOSBT. 
tiOL:3eTy«t..H.V. 





HYDRAULIC 

ELEVATORS and 
WATER MOTORS. 

Tuerk Hydraulic Power Co. 

CHICAGO. NEW YORK, 

39 Durbom St. 1 2 Corlfain^t St. 



Mann*!! Kctvrenco Uidexes. 

Reference* 10 aBil Iranwripit-ir (ran^fntUm^ of ihs Iit- 
enlurc ol any tua/ECr fumiihsd by B: PICKMAN 
MANN. Washihoion. D. C. 

Cu«Tap^Jall<ll«« Ire.joccats. Eaplaualory eircuUrt 
frea. 



J. GRUNOW, 

««l SUth ATvnue. N«w Tork, 

WAKKB fir 

Microscope Stands, 
Oil Immersion Object- 
ives and Abbe Con- 
densers for Bacterial 
and Histological wnrk, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 

HARVARD UNIVERSITY. 




ConiMa d( iniiru. iJ.iri will \tt ,jivm in ihe foUowias 
mMecudurit>ic lltc >uniiner vacation of itH : — 

BMaay, Cliriiiiitiy, trench. livtmiiTi, C«otogy, HfaMrT, 
Phytk*. Pfiyiic^l TMininB. Topocraphy. 

roi infortnaik-ia apply i" Ins Sociciary o( Harvard 
ITnireniiy, Cambfidite, Alax. 



Ft'>X S.it.t( Bi a (Ur/nia. a Complete ki of tt'atu' 
/Ju-t/i-nrj- <•/ CAtmii/rjr, .j TtAt-.tmcdMnC the last md- 
pleaient. Addreaa 

e. R. S hAILEY. 

UaiventiT u( Ranaar. 
Law faaca. Kaa. 

PORTRAIT OP AGAS&I2. — CliapicT 94 of The 
' AK"tu A»idacian tut tot tale phuMCrapha of 
Pn>(, lyjtiii AgBoii T! cenia. AddreuC. B. ^TanBtHa. 
j>i Day St.. i-oncrvDle. M»m. 
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ACK NUMBERS aad complece «euo( leadtaa Mao- 
ariaei. Kaia Aw. AM. UAO. EXCHA.NC;!!, 
Schoharie, N.y. 



MAGAZmES AND REVIEWS!! 

Congfilet* ^cu »f »\\ the leuliiiz Mag^nBei jtari Revievi 
■nil l>« k numlicri o( «venil tnomanil [Knodii^alt, foi 
talc at If", mict. rut! 6le« b! S'irttf. etther bouad 
or uritiouoil. or odd vnluinei sad niimben iiupplied. Sab- 
M-ripiiont lakm ua f^vor^bk tmn* for any periiidical 
either Amcricax or foreign. Addreta 
THE AMtlKILAN AMU FOKKIGN MAGAZINE 
DEpiJ I 47 I)M'»lree», New York Ciiv. 



A TEMPORARY BINDER 

for StiffKf is now ready, anil will be mailed 
pnaipaiJl on receipt of price. 



Cloih • • fo ceau. 
Halt Morocco - 7} cent*. 

Tliit binder ii iiron^ durable and 
clccant. b^tf iiilt lidc-ulte.aadaltciwa 
ihf iipening at the pw«* perfecllf 
Ifal Any numbrr cin cm lakea ool 
or rcpl.tccd wiihuui datnrbtOR iha 
..lhrr«. and iKc [.ai>cri are iiol lauti- 
tdtcJ liir •iili>'q>iF»l penaaiust triad- 
iii£. Kiled ill iliis liiiidtT. Srfrmt E> 
always conrealcni for nrlareace. 
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Editorial ...... 

Call Ciiy Koofs be used as HeaUh-Roortt? — Kxpcrtmental 
I'syctiology at the CollJ^ ile France.^ P'mliirc of Ycllow- 
Fcver Inoculitiion. — Manual Training in Watbingion. 

The Pecuniary Economy of Food p. s, Ba-rtu 
St. Petersburg Letter . O. E. 

Scientific News in Washing:ton. 

\f3nu!il Tratninjj in WaJiliingion .... 
riiT Vellow-Ft%-cr G«nn ..... 
Copper. Lead, and Zinc ..... 

Electrical Science. 

Intensity anil Ciriisumption of DifTerent Sonrcei xA Light 
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A NEW LABORATORY MICROSCOPE. 

(ACME NO. ft.) -^ 

In deaignirif thia micrOKop^^K ,''<cardcd Iniiiriei, retaining 

necessities. We have reg&rded tolii '" ' ' i •^ Morkmanthip u 
piime fenltirei in a inicruncupe inten <., especially in 
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definition consonant with the mechanical constlrui;tiu.^'Of this mtcro- 
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Ith»ca, N.Y.. Match isi. l888. 
The Acme No. § microscope sent for examination oune dttly 
[copy.] and has been thoroughly examined hy me and by reprcicnta- 
llves of the Depmtmenli of Botany and Entomology. We 
nre all very much I'leafed wiih it. 

It icem> to me that tbit is the best microscope for the price that I 
hare ever seen. 

(S^ned) SiMOM H. Gack, 

/iittai&gieal I^iboratety, 

Corntll Univtriity. 

$end for copy of the Mickoscopical Bulletix [December number) 
contiining dencriplion of this mlcrowope and vaiious other mattert of 
iiitcreit to the worker, including a paper by Prof. John A. Ryder on 
" Celloidin-ParaA'in Methods of Embedding," diKuiuion of Professor, 
Minot's "Complaint," etc. 

Send abo (or our C«t«.l»fue of Microscopet, 67lh edition. 

ttSKKai or 



James W^. Queen 6l Coiupauyy thk acm£''microscoi>£s. 

924 Chestnut Street, Philadelphia. 
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Lee and Shepard's 
NEW ^OOKS 

SEE, DO, AND THEN TELL 

CHIPS FROM A TEACUBK>S 

WORKSHOP. EDUCATIONAL 

TOPICS OF THE DAY 

By L. R. Klemm Ph.D., Cloth ti.ao, net. By msil 

•■■3S. 

" Teachen oughl to know it. Common-Seme for in- 
struclora in ihe public Khool. Stories which indicate the 
right method. A book that ail American teach en should 
read. Hii book it the tint one we haveever seen that 
puts the young teacher OD the right tnck and kcepa him 
there though all the departments of hift work. It_ is 
throughout based upon common-sense. It teaches prin- 
ciple*, but the principles are always presented concretely 
in a form to be understood. This is really the teacher s 
vadt MtcmH." — Betien Hrrald. 

The Art of Projecting. 

A Manual of Experimentation in Physics, Chemistry, 
and Natural History, with the Pone-Lumi^re and 
Magic Lantern, also with Electric Lights and Lamps, 
ana the Production and Phenomena of Vortex Rings. 
^ Professor A. E. Dolbear, inventor of telephone. 
New edition. Illustrated. $3.00. 

Prof. Dolbear is one of the most enthusiastic and ac- 
comj^ithed physical investigaton now living. He is orig- 
inal ID thought and pleasant and lucid in hix literary style. 
He has strong claims to be the original inventor of 
the telephone, and ii to-day the inventor of the most 
practical form of that instrument y;et constructed, 
riu investigations in the domain of phyiicai science have 
been pursued with the enthusiasm ot geaiiu and his words 
carry with them the highest authonty. This particular 
work is invaluable to the student and should be in the 
library of every general scientific reader or experimenter. 

DR. WALTER P. MANTON'S 

HANDBOOKS 

Price 50 cents each. 

Beginnings with the Microscope 

A Working Handbook containing Simple Itutruclions in 
the Art and Method of Using the Microscope, and 
Preparing Articles for Examination. * ^ 

Field Botany 

A Handbook for lh« Collector containing Instructions for 
Gathering and Preserving Plants, and the Fotmatioti 
of an Herbarium. Also, complete instructions in Leaf 
Photography, Plant Printing and the Skeletonising of 
Leaves. 

Insects 

How to Catch and How to Prepare them for the Cabinet. 
Comprising a Manual of Instruction for the Field Nat- 
uralis:. 

Taxidermy Without a Teacher 

Comprising a Complete Manual of Instruction for Pre- 
paring and Preserving Birds, Animals and Fishes, with 
a chapter on Hunting and Hygiene ; [ogether with in- 
structions for Prc^ervins Eggs and Making bkeletons, 
and a number of valuable receipts. 
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Pre-Glacial Man and the Aryan 
Race 

A History of the Creation, and of the birthplace and 
wanilenngs of man in Central Asia. With a History 
of the Aryan Race ; its rise and progress ; the decline 
and the destruction of that nation. By Lorbn2o Bukdb. 
Cloth, $1.50. 

" This is an ingenious and interesting treatise upon the 
subjects under consideration, and proves vety clearly the 
ability and reseaich of its author. It deals with man 
Hiid his surroundings long before lie became an inmate of 
the Garden of Eden, anntraces his progress and changes 
of condition down to the time of Ihe Etctu^, The sub- 
ject, while seemingly a dry one, is treated in a novel and 
I tcresting manner, and the book will find many appre- 
ciative readers," — Waihington ChrmiicU. 



Sold by all BockttUeri and tent if mail^ptttfaiJ, ctt 
rtctipt o/frict. New Colaloguti ntaiUd/rtt. 

LBEdSHEPARD, Publishers. BOSTON 
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JAUES McCREEET & CO. 

will offer at retail on and after 
May z the combined stocks of 
their wholesale and retail Silk 
and Velvet Departments. The 
importance and advantage of this 
SPECIAL offering can only be 
estimated by an examination, 
which they respectfully solicit. 

No goods will be exhibited for 
sale that cannot be relied upon 
for satisfactory wear. 

JAMES McCREERY & CO. 

Importers and Manufacturers of 

Silks, 
BROADWAY AND ELEVENTH STREET. 



THE SAUVEUR SUMMER COL- 
LEGE OF LANGUAGES. 

(Removed from Amherst, Mass., and Oswego, 
N. v., to BURLINGTON, Vermont.) 

THirrBKNTH SBSSIOM, JULV gTH, TO AUGUST I7TH. 

BRANCHES TAUGHT : French, German, 
Italian, Spanish, Modtrrn Greek, the Romaace 
Languages, Anglo-Saxon and Eatly English, 
English Literaiure and Rhetoric, Latin and 
Ancient Greek. 

¥oT ioarJ and rooms zddrtis Mr. F. M Corse, 
Burlington. Vt. 

For circulars address 

DR. L. SA UVEUR, 
Grand View House, Wernersville, Pa. 

N. B. — Circulars of Dr. Sauveur's Educational Works 
will be sent free to appJicaoti. 
(Mention this paper.) 



ROSE POLYTECHNIC INSTITUTE. 

TERRE HAUTE, INO.-A SCHMl OF EHBHIEHIRQ. 

WpII pndoweil, well Pijnipppd di-piirlniiuts nf lirp- 
clianiciii nniH'ivil KnKiiiHeniie. KIm iririty, CliPiiiia- 
trynnJ PrawinB. Exien«i'ot*hu(wu[iil Liidnrxtorip*. 
For Catalogue, address T. C. MStiDKSHAhl., Pnt. 



HARVARD UNIVERSITY. 



CouTses of instruction will be fivcn in the following 
subjects during ihe summer vacation of tS88 : — 

IJotany,Chemii.tiy, French. Gennan. Geology, History, 
Physics. Physical Tniining, Topogragihy. 

ror information apply to the Secretary of Harvard 
Universiiy. Cambridge, Mass. 



FO^ SALE at a bargain, a complete &et of H^at/i' 
Dictionary 0/ Ckemitlry, g vols., includiDg the last sup- 
plement. Address 

E. H. S BAILEY, 

University of Kansas, 

Lawrence, Kan. 



Johnson's Universal CyclopjEDIA is a 
whole library of universal knowledge from the 
pens of the ablest scholars in America and 
Europe. It is accepted ax high authority in our 
leading colleges. It is not for the few, like 
Appletons's, the Britannica, or the International, 
but for all. It has ju'^l been thoroughly re- 
vised at a cost of over $66,000, and three years' 
labor by forty editors, and over 2,000 renowned 
contributors. It is in eight convenient sized 
volumes. No father can give to his child at 
school or his son or daughter just entering the 
arena of life anything that will be of more per- 
manent benefit. It is an education supplemen- 
tary to that of the schools, JOHNSON'S is now 
the latest by more than 10 years. Addre<^ for 
particulars and terms, 

A. J. JOHNSON & CO. 

II Great Jooes Street. 

NEW YORK. 



From RcT. Thoa. Hill, LL.D., Ex-Presi- 
dent of Harrard UniYersitr. 

I cheerfully and strongly recommend John- 
son's Universal CvcLOPiCDiA as a most con- 
venient and trustworthy work of reference. It 
not only gives us new matter up to the latest 
discoveries, but is revised with scrupulous care 
— even those articles which se<>m perfecL It is 
the best for general use with which I am ac- 
quainted, and I have them all. Johnson's 
contains the latest acquisitions of science, and 
may be trusted to give nothing bu: the best- 
established and accepted views of scientific 
men. 

MAGAZINES AND REVIEWS!! 

Complete sets of all the leading BJagannes and Reviews 
and back numbeia of several thousand periodicals, for 
sale at low rates. Full files of Scitnety either bound 
or unbound, or odd volumes and numbers supplied. Sub- 
scriptions taken on favorable terms for any periodical 
either American or foreign. Address 
THE AMERICAN AND FOREIGN MAGAZINE 
DEPOT, 47 Dry street. New York City. 



BACK NUMBERS and complete sets of leading Mag- 
azines. Rain lew. AM. MAG. EXCHANGE, 
Schoharie, N.Y. 



SCOTT'S F.MULSIONofPureCod 
Liver Oil, with Hypopliosphites, is a 
combination of two of the most valua- 
ble remedies in existence f r the cure 
of Consumption and all Wasting Con- 
ditions; is more generally recommend- 
ed and used by Physicians than any 
known remedy ; it gives most satisfao 
tory results, and tones up the system; 
and when the Consumptive has wasted 
away and loses hope, the Emulsion 
will speedily check the ravages of this 
terrible disease, and restore the siifTerer 
to good health and happiness. This 
is equally true in regard to Rickets ^n 
Children, or Marasmus and Anaemia in 
Adults, and all impoverished conditions 
of the blood ; and especially desirable 
for Oclds and Chronic Coughs, as it 
will cure them more quickly than ordi- 
nary Specifics used. Palatable as milk. 

Sold by all Druggists. 
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The sVGGES-riQNS whlcK Dr. Gouvemeur M. Smith tnalccs. in 
an anicic conlrihuted hy him lo the AV:*' York Mfdit-al Rfeoni, 
an ahsiracl of which we give in this nuniher of .SV/V/rtv. are most 
excellcnl. and, so far as we are able lo judge, are alsrj entirely prac- 
tical. The two things which arc especially lacking in the live-s of 
those who live in lenemenl-houscs arc fresh air and sunshine. 
This is especially true of the invalids, so many of whom arc found 
%Bua^g the poor and unfortunate of ail larjic cities. While those of 
^is class who have health and slrength may find recreation and an 
opponuniiy to expand their lungs in the partes, the sickly ones must 
remain, often year after year, in the confined, and not infrequently 
dark bed-chambei's of a thickly populated tenement-house. Many 
«uch could be transported to the roofs, while they could not be 
taken lo the public pleasure-grounds: and if these were so con- 
structed as to admit sunlight and fresh air, and at the same time to 
exclude the wind and the rain, and were made attractive hy the 
presence pf a few (lowering plants, the results could not but be 
beneficial, and repay a thousand>fold the money expended in mak- 
ing the necessary alterations. There is at the present time one 
serious impediment lo a. general adoption of such a plan. The 
«ewcr-syslcm of New York, and of other cities as well, contcm- 
pliites the extension of soil ant) ^astc pipes of all dwellings to the 
roof, so that the foul air. produced by the decumposiiion of the 
tilth whicli they carry, may find a ready escape into the outer air, 
and not obtain an entrance into the dwelling-rooms. In many cases 
these pipes are trapped from (he street-sewer, in many others they 
arc not ; and iti either case the gases which escape at the roof arc 
offensive, and undoubtedly detrimental to health. The writer recalls 
a case of continued fever, which was contracted by a young man_ 
who, unable to leave the city during the summer, was in the habit 
of spending his evenings an the roof of his dwelling. The soil-pipe 
untrapped from the sewer, extcndcfl above the roof, and the odors 
which escaped therefrom were often so oHensive that he could not 
remain on the roof with comfort. In a thickly settled tenement 
district this evil would be greatly magnified. In the elaboration 
of atjy plan, therefore, for the arrangement of the roofs of our city 
houses 50 that they may be utilized as pleasure and health resorts, 
this important clement of ill health must not be nvcrlaoked. \Vc 
shall be glad to open the columns of Siience to the discussion of 
this subject, and to reproduce any feasible designs which architects 
or others may devise for the catrying-otit of the plan suggested by 
Dr. Smith. 

The French kducational world is discussing with interest 
a recent innovation at the College de France, to which wc have al- 
ready referred in Seitnef. That insiitution, ranking as the represen- 
tative of the higher education, anil having connected with it some 
of Kraijce'* most eminent scholars, has converted a chair at the 
college into a chair of ' experimental and comparative psychology.' 
This is a very high tribute lo the new psychology, and this illustri- 
ous example will, it is hoped, induce other institutions to take a 
similar step. M. Paul Janet contributes an extensive article in the 
Rr^'Uidi Datx Mondis, outlining the interests which the new pro- 
fessorship is to represent, and defending ii against cert-iin misrep- 
resentations to which it has been laid open. The occupant of the 
new professorship is Th. Kibot, whose name is well known to Eng- 
lish readers, and all of whose works have been translated and edi- 



tions published in America, His three manogra[ihs — upon the 
* Diseases of Memory," the ' Diseases of the Will,' and the ' Dis- 
eases of Personality' — are most admirable introductions into the 
studies with which ihcyare concerned. His work upon the psycho- 
logical aspects of heredity is of standard value, and his compilations 
of the systems of English psychologist! and of German psycholo- 
gists are hardly less ser^'iccable. M. Ribot will in his new sphere 
be able to still further widen his useful influence by imparting to 
young men the same enthusiasm and liberality of thought which 
he h.os shown in his works, and nowhere more than in his able ed- 
itorship of the Rez'Me Phihiophique, whose founder he is. The 
opening address of his course Professor Ribot xRrfUf S,tfntifique, 
April 11, 1888) devoted to a brief survey of psj'choJi^ical work in 
Europe and America. He finds everywhere encouraging examples 
of good work by scientitic methods, and draws a very hopeful picture 
of the strides that this young scienceseems destined to make in the 
near future. The step tliat the CoU^ de France has thus taken 
is an indication of the raison if fire which scientific psychology has 
already proved for itself ; and a similar reform is doubtless to take 
place elsewhere. It is gratifying to add that the educational insti- 
tutions of this country are beginning to realire the proprieiyof such 
a step, and of having a rcp^cs(!^ulil^« Of the new psychology in 
their faculties. 



No DEPARTMENT Of PHYSICAL RESEARCH LS more fascinating 
to the biological investigator, or more transccndcntly imporunt to 
the human race, than that one of comparatively recent dcvclopmcni. 
the study of micro-organisms and of their agency in producing dis- 
ease. It is to be regretted that Dr. Sternberg, who was employed 
by the government to make the inquiry in regard lo the existence 
of a yellow-fever germ, and the feasibility of securing protection 
from that dread disease by inoculation, was not permitted to pur- 
sue his investigations to a more satisfactory conclusion. His report, 
as it is. will be a ver)* important one, although it will afford no en- 
couragement to those who are striving lo account for every known 
disease by the germ theory, and to look to inoculation as a preven- 
tive. 

A VERY INTERESTING PEATURB of the Washington experiment 
in manual training in the public schools, a brief account of which is 
given elsewhere in this issue of Science, is the great amount ac- 
complished with a small amyunt of money. The sum available for 
the current school-year, aside from the salaries of teachers was 
only five thousand dollars. With this, lour carpentry-shops, two 
schools of cookery, and one turning, moulding, and foiling shop, 
have been fitted up, the last with a sicam-cngine, shafting, etc.; and 
all the material used in them, and in the teaching of sewing to tbe 
girls in all the grammar grades, have to be paid for. The number 
o( pupils, boys and girls, enrolled in the two higher grades of the 
grammar-schools in which it has been attempted to introduce man- 
ual training, and in the High School, was last year 3.807, and it is 
probably a little larger this year. The number of the pupils com- 
prising the manual-training classes is 1.243. I* '^ true that the 
most of these are receiv'ing only one-half as much instruction as is 
desirable, and that a much larger amount of material could be used 
to advanLige; but the fad that Superintendent Powell has accom- 
plished so much with so small a sum proves that the expense of 
making an experiment in manual training in connection with the 
public schools, at which so cnany cit.LS have hesitated, need not 
deter them. 
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THE PECUNIARY ECONOMY OF FOOD. 

Under this attractive title there appeared in the January Cen- 
tury an article from the pen of Prof. W. O. Atwater, in which he 
propounded to the American people this question ; — 

" Is not the American, of all civilized men. the most wasteful, and 
is not his worst wastefulness in his food — and drink? " 

This question comes closely home to nearly all classes ; no more 
to the coal-laborer who made his boast, " No one can say that I do 
not give my family the best of flour, the finest sugar, the very best 
quality of meat," than to the affluent whose every desire can be 
gratified without pecuniary embarrassment. 

Said a millionnaire to two young merchants, '* If you cannot af- 
ford to eat mackerel, eat herring." Therein was hidden the secret 
of his success in acquiring fame and fortune. His wife was his 
co-laborer, a rigid economist, and yet she confesses her inability to 
overcome the wasteful habits of her kitchen servants. 

Even those who preach the doctrines of Him who bade His dis- 
ciples "gather up the fragments that remain, that nothing be lost," 
are wasteful. 

A butcher in Philadelphia who has been supplying the laboring- 
class with meat for a number of years, informs me that five years 
ago there was a quick sale for all the cheap cuts, but now so uni- 
versal has the habit become of buying the more expensive cuts, that 
there is no market in his neighborhood for low-priced meat. 

A former president of the West Washington Market Association 
stated that it is the impecunious class that is most exacting regard- 
ing their meat-supply. They demand the most expensive cuts, 
while people in possession of an ample competency study economy 
in the purchase of their supplies. 

In a neighborhood where the Scotch laborer predominates, I am 
informed that they buy the cheaper cuts, and make the most eco- 
nomical use of them, while the Irish in the same locality are univer- 
sally wasteful. A gentleman formerly prominent in the Massachu- 
setts State Board of Health, and of extended experience in studying 
all subjects connected with food, states that no greater truth has been 
uttered before the American people in recent years than that made 
by Mr, Edward Atkinson, that " if the people of this country would 
knock the bottom out of the American frying-pan, they would have 
one-third more money to spend for rent than they now have." 

We plead guilty. Are not American dogs sleek and fat ? Wher- 
ever there is a profusion of food, there you will find fat dogs ; while 
in countries where the supply is scant, or where economy in food is 
compulsory, dogs are lean and hungry ; for instance, as in Turkey. 

We confess that there is, on the part of the averse American 
and his imported allies, a prodigious waste of food, — in its pur- 
chase, its preparation and use. 

" O wad some powei the giflie gie us, 
To see oursels as ithers see us ! 
It wad frae moaie a blunder free us. 
And foolish notion," 

These lines prompted us to put the above question to a French- 
man, for many years master of the household of one of the crowned 
heads of Europe, a professional cook, a man of extensive travel, and 
at present, as for several years past, engaged in this country in the 
preservation and manufacture of food-products. And thus he re- 
plied : " Is there waste ? Yes, in all directions. I never saw any 
thing like it. Tables are overloaded. There is too much of 
every thing. This waste is most notable at hotels, where it is so 
marked as to be ridiculous. 

" You Americans seem to take very little pleasure at the table. 
You gobble up your food, or else take it as if it were medicine. 
Then there is no variety to the American table. A few articles are 
served day after day. Your «/«« is the same everywhere, — beef- 
steak, ham and eggs, pork chops, sausages, pancakes, and pie. 
Last summer, in a trip to Bar Harbor, my daughter kept an account 
of the number of times beefsteak appeared upon the table, reporting 
upon her return that seventy-two times it was the main article 
served. In France the higher classes thoroughly understand the 
value of food. There is no waste, no loss in the kitchen. The 
clean remnants from the tables of the higher classes are purchased, 
overhauled, and sold in the market to the poorer classes, who waste 
more than the better, largely through ignorance. In France it is 



considered sufficient to serve one kind of vegetable with meat; but 
here in the United States, if four or five sorts are in season, you 
will be pretty certain to find three or four of them upon the table 
at once. Bad cooking is one reason for this great waste. The art 
of using the unsoiled remnants from a meal is not understood. 
These can be prepared in many ways, and so nicely disguised as to 
come to the table a second time in an attractive manner, Ameri- 
cans fail in this respect, because in the first cooking of meat it is 
overdone, so that, when subjected to a second cooking, it is made 
unpalatable. Faulty carving has also much to do with the univer- 
sal waste of food." 

Is this waste wilful? We are not prepared to answer affirma- 
tively, or to indorse the statement that Americans are indifferent, 
and manifest an aversion to food-economliing. Waste may be, as. 
claimed, epidemic in the United States; but it is not so through 
universal ignorance, although a portion of it may be so charged.. 
That seems like a libel on the thrift and industry of the early set- 
tlers of New England, whose work and influence are felt throughout 
the United States. In new countries, where the reward of indus- 
try is unusually liberal, time is of great value. In Australia,, 
where fortunes are made quite as rapidly, if not more so, than in 
this country, there has been a prodigious waste of food. There, as- 
well as here, time is of greater value than in continental Europe. 

There is no true economy in saving twenty-five cents* worth of 
nutriment when the time it requires is worth in other directions a 
greater sum. Many waste food because they will not or can not 
take the time for the proper preparation of the cheaper sorts. To- 
make the most economical use of food requires time and trouble. 
It is easier to broil the toothsome sirloin or porter-house than to- 
boil or stew some cheaper cut. We find that the wife of the coal* 
laborer who furnished his family the best of every thing on seven 
dollars a week, " had to cook before six in the morning, or after half- 
past six at night, because she worked all day in the factory." Her 
time was worth more in the factory than in the home. This prob- 
ably accounts in some measure for,the waste on the part of wage- 
eameni. the balance being attributed to ignorance, or, as Professor 
Atwater puts it, " innocently committing an immense economical 
and hygienic blunder." 

This waste, so common to Americans, seems an anomaly in view 
of the fact that in every direction the laborer is taught by the capi- 
talist that it is only by the most rigid economy that profit is gained. 
Thus we find that a huge monopoly, as the Standard Oil Company ,. 
is constantly demonstrating to its laborers that ninety per cent of 
the crude oil received is manufactured into products having a com- 
mercial value. In the large hog-slaughtering houses throughout 
the United States, it is said that every thing connected with the hog 
except the squeal is saved. In the large abattoirs even the blood is 
saved, and utilized for fertilizing purposes. 

It is by giving a commercial value to the little things which a few 
years ago were wasted, that large corporations are enabled to pay 
dividends. And yet, with this economical lesson constantly be- 
fore all wage-earners, there goes on an enormous waste of food. 
The capitalist who enforces economy in his factory is in his house 
as much a sinner as his uneducated workman. Can it be ac- 
counted for in any other way than that time in the United States 
has a greater value than in any other country, and that at this peri- 
od of our history it is worth more in other directions than in de^ 
monstrating the pecuniary value of food ? That eminent student of 
economic science, Mr. Edward Atkinson, says that nowhere else 
are the products of labor and of capital so adequate and so ample 
as in the United States, and that nowhere else are wages and profits 
so high. 

'* Necessity is the mother of invention," and therefore we believe 
that when time is of less value in the United States than at present, 
and there is greater necessity for economy in the use of food, the 
average American will lead in getting the maximum amount of 
proteine at the minimum of cost. 

This waste can be and is being checked. It is not as great as it 
was twenty years ago. The press fairly teems with books and 
journals devoted to household economy. There is an enormous 
demand for this sort of literature, so great that every newspaper 
devotes space to the subject. Through these mediums, the cook- 
ing-school and the instruction in cooking in the public schools, the 
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^people, and especially the rising genenition. are being taught the 
peciini.iry value of food. The mass of the people do not realize the 
<xtcni o( waste now going on. It can be more fully brought to 
their attention when the pulpit seconds the press, and the preach- 
ers iheniselves learn (he pecuniary value of food, and urge it upon 
those to whom ihcy minisicr. When we are taught that it is sinful 
to waste, we shall l>c more apt to imitate the French, and have a 
greater variety of food, ai less enpense, with more leisure for the 
economical housewife. 

Since (86$ the United Slates has led all other countries in the 
preservation of food in hermetically sealed tins. Every vaiiety of 
soup, mc.it. lish. poultry, game, fruits, and vegetables is available at 
any season of the year. 

The people are vcr>' rapidly learning '■the pecuniary economy of 
such fowl " as compared with a like quantity of the same articles 
in a fresh condition. For instance: a une-pound can of the finest 
salmon in the world, packed on the Columbia River within a few 
hours of the time the fish is captured, costs the consumer 20 cents. 
He is thus enabled to secure nuiricrts at a cost of 55 ecnts per 
pound, which in fresh s.-dmon at 35 cents per pound, as ordinarily 
■obtaincil in city markets, would cost $1.40 per pound. Until re- 
■cently this lias been appreciated to a far greater extent in England 
than here. In this countrj-. five years ago, there were consumed 
16,000,000 tins nf salmon. Since then each year lias recorded a 
rapid increase in the (luantity used, until last year 24,500.000 tins, 
or more than one-half the supply, were taken for home consump- 
lion. England i.s the chief buyer of American tinned meats, simply 
because consumers at home do not fully realise thai a greater 
amount of nutriment (or a given sum can be obtained in that way 
than from a like quantity of fresli meat at a far greater cost. 

The waste of Southern cotion-tields is now being transformed 
into wholesome and cheap food, and destined, as W. Mattieu Wil- 
liams beHe\'es, to take the place 0/ lard as a frying-mcdiuin. We 
need not further specify in order to prove, that, as a people, we are 
making progress in the direction of checking waste, and that as 
population becomes more dense, lime of less money-value, and the 
ncces.siiy Jor economy greater, we sliall master the full meaning of 
• the pecuniary value of food.' F. N. HAkRExr. 
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Russian chemical literature has been enriched this winter by two 
considerable works, though of unequal value. — MendelecCs work 
on solutions., and Menschutkin's ' Essay on the Development of 
Chemical Theories.' In the former book the celebrated Russian 
chemist gives a con^derable account of his own work, together 
wtth a clear exposition of the views of other chemists. I cannot 
attempt to analyze it here, but mention only that he formulates 
sume simple laws in this matter, which will undoubtedly be ac- 
cepted by the scientific world. Menschutkin's book leads us from 
the phlogiston theory to the views of the present generation of 
chemists. The last ch:ipicrs are the best. The author has for 
some years been engaged in the arduous task of measuring the time 
and other conditions of chemical re-actions. The second edition of 
Beilstein's ' Handbuch dcr Chcmie,' publi5hc<l, like the first, at 
Leipzig, is rapidly advancing. Though rather a compilation, it is 
an exceedingly useful book, and it is scarcely credible that it should 
be the labor of one man. The author has been for more than 
twenty years professor of chemistrj-, and director of the chemical 
laboratory of the Technological Institute at St. I'etersburg. 

Professor Mcndelecf received a short time .igo an ofificial mission 
to the Poneti coal-b-isin. The mine-owners [jetitioncd for it, rep- 
resenting that his work on the petroleum question proved him to be 
■equally com))Ctenl in the scientitic and economic aspect of it. 

Russia has to deplore the early death of a man who has already 
done much for science, and could be expected to do more, — the 
xoologisi M. Bogdannw, profe-'i3or of loology at ihe University of 
St. Petersburg. Dorn in 1841. educated at the Kazan University, 
where he finished his studies in 1864, he came to St. Petersburg in 
tSjt, and remained professor till his death, March 16, 188S. Mam- 
mals and birds, and ihrir geographical distribution, were his prin- 
cipal studies, especially ihc Litter, His two greatest works are, 
'The Birds ol the Caucasus.' published in 1885; and 'Russian 



Omilhology,' the first part of which appeared in 1S8;. He travelled 
extensively, especially in eastern Russia, the Caucasus, and to Kluva 
and the surrounding deserts, and gave some of the best descriptions 
of these countries to be found anywhere. For some years he was 
very much interested in economic zoology, especially in the breed- 
in;; of domestic birtls. As professor he was exceedingly popular, 
and some of his pupils have already done good work. 

The results of the past 'geographical campaign' were not bril- 
liant, as no first-class geographical expedition was in the field. It 
is to be hoped the current year m.iy give more. General PrejevaJ- 
sky is here, and hopes to start again for Tibet in August or Sep- 
tember, tSSS. to equip the expedition, buy cimcls at Karakol, near 
Lake Issyk-Keel, and then go via eastern Turkestan. A money- 
grant from the government will certainly not be refused for his ex- 
pedition, on account of the high scientific character and political 
importance of the former. 

He has brought with him the m.inuscript of the narrative of 
his fourth journey, which is soon to he published. As to the special 
reports on botany, lodlogy. etc, they are in the hands of specialists. 
and some of ihcin will take considerable lime. 

Poianin is now at Irkutsk, having accepted the position of secre- 
tary of the East Siberian branch of the Russian Geographical Soci- 
ety. He is occupied in writing the report o( his last extensive 
journey to western China. Mongolia, etc., and is not Ukety to start 
very soon on a new expedition. 

As to the work of the Russian Polar Commission, the report on 
terrestrial magnetism at Sagaslyr. at the moulh of the Lena, will 
soon be i-isued, while the additional observations will nol be issued 
untU some years later. The reason is. Lieutenant Jurgens has been 
ordered la embark for Vladivostok, and will have no lime for the 
discussion of the Sagastyr observations for two or three years. 

The council of the Imperial Russian Geographical Society have 
decided to grant money for the fall expedition in iSS^.: Kousnezow 
to the northecn Caucasus, Kossikow to the south-western Caucasus. 
Both will study the glaciers. The latter goes principally for stutl- 
les on mammals and birds. Adrianow will go to the Aliai, Colonel 
Grombtschcwsky to the Pamir, Listow to the Crimea, where he did 
good work iri 1887. An expedition which Is not entirely decided upon 
is that of the astronomer Baklund. and geologi:^! Kudriawtscw lo 
the Kola Peninsula, The geologist Iwanow, well known for his 
explorations of the Pamir, is lo start in a few days for Vladivostok, 
for a two-years' exploration of the vicinity, the Sichota-Alin Moun- 
tains, and southern part of the Ussuri basin, the principal aim being 
the discovery and exploration of coal-mines. 

The Meteorological Commission of the Geographical Society is 
doing good work, and now organizing some stations which will 
make observations which may be useful to agriculture; viz., actino- 
metric. and on the temperature of the soil from the surface to a 
depth of two metres. The most interesting of diese stations is that 
proposed at Sultan-Dcnd. on the Murghab River, south of Mcrv. 
where a great dam is to be l>uilt across ihe river, and the water re- 
tained to irrigate 300,000 hcriarea of the most fertile lan<l. Exten- 
sive cotton -culture is contempLited on the land thus redeemed from 
barrenness, as in that country no culture is possible wilhout artifi- 
cial irrigation. 

The depression of agriculture .xnd low prices arc the topic of the 
day, and often discussed in more or less learned societies; but it 
would be difficult to give a brief account of thera, and most of the 
discus^n is of no scientific value. 

The season from January to the middle of March has been a 
rigorous one also in the north of Russia. The frosts were remark- 
able for their persistency more ihan (or their rigor. From the 7th 
of January to the 22d of March there was no thaw at St. Peters- 
burg, yet the air-tcmpcraturc did not sink below —29* C. It fell 
much lower in February. 1867 <— 335*'): Januar)-, 1868 (—38.0*); 
Fcbniary, 1871 (—36.3*); and December, 1876 (—37-6*). It sank 
Ijclow — 30* even in March, 1S67 ,'Lnd 1877.' For many days in 
January, February, ajid March the coldest region was southern and 
central Finland, the cyclones passing sq^ith of it. Thus in the 
north we did not have the fearful snow-storms which were experi- 
enced nearer lo the centre of the cyclones in central and southern 

■ tn all iheM awn doi the inlniaiiini Hnpcnuan. but the lnm*t o( iboie obaenrsd 
by abtwaiioB* nude ihiice a day. an given. 
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Russia as well as in Germany, where traffic was blocked for many 
days. Now it is often stopped on account of the melting of the 
enormous amount of snow accumulated in winter. Destructive 
floods have already begun, especially in Hungary and Galicia, and 
will extend northward and eastward as the season advances. 

O. E. 

St. Petenborg, April a. 

SCIENTIFIC NEWS IN WASHINGTON. 

Manual Training in the Washington Public Schools. — Dr. Stembei^'s 
Investigations in Regard to ihe Yellow- Fever Micro-Organisms. — 
Production of Copper, Lead, and Zinc. 

Manual Traiaing in Washington. 

A YEAR ago Congress appropriated five thousand dollars to be 
used during the present fiscal year for the experimental introduc- 
tion of manual training into the public schools of Washington, in 
accordance with a plan outlined by Prof. W. B. Powell, superin- 
tendent of schools of the District of Columbia. Industrial drawing 
had been introduced into the schools six or eight years ago. Be- 
ginning with moulding in clay and stick-laying and the study of the 
forms represented, the pupil is advanced, during the eight years of 
the course below the High School, to constructive drawing, free- 
hand and instrumental ; to making working drawings of the hollow 
cylinder, of the bolt-head, of the bell, of the pulley, of the try-square, 
and of framing (the mortise and tenon); to the making of conven- 
tional ornaments, drawing plant-forms from nature and adapting 
them to ornament, etc. Professor Powell's plan was to supplement 
this by making work in shops a part of the regular course for the 
boys in the two higher grades of the grammar-schools and in the 
High School, and in the same way to ingraft instruction for the 
girls in cookery, upon the same grades. 

With the funds provided by Congress there were fitted up, at the 
beginning of the present school-year, two schools of cookery, four 
schools of carpentry, one school of turning, moulding, and foiling, 
and one school of sewing. The cost of furnishing and equipping 
each school of cookery with chairs, table, washstand, cupboard, 
dishes, range, boiler, and fittings, was $202.20 ; that of each school 
of carpentry, for benches, tools, lumber, and nails, a tittle less than 
$400 ; and that of the school of turning, moulding, and forging, in- 
cluding moulding tools, forges, lathes, and tools for same, shafting, 
belting, pulleys, and fittings, and steam-engine, $1,800.29. "^^^ 
estimated cost of materials for all of these schools for the current 
school-year, the estimate being based upon the actual expenditure to 
Jan. I, is $631,53. Eight teachers are employed, — two of cookery 
at $500 a year each ; four of carpentry and one of turning, etc., at ' 
$650 ; and one of sewing at $700. The teachers of carpentry, turn- 
ing, and forging are all graduates of the Worcester (Mass.) Poly- 
technic Institute, specially trained to give this kind of instruction ; 
and the teachers of cookery are graduates of the Washington Nor- 
mal School, who have taken a special course in cookery under the 
supervision of Superintendent Powell. 

The number of pupils now under instruction, drawn from the 
seventh and eighth grades of the grammar-schools and from the 
High School, is as follows : in the schools of cookery, 471 ; in the 
schools of carpentry, 660 ; in the school of moulding, turning, and 
forging, 112; in the school of sewing, 600, These schools, except 
the sewing-school, the instruction in which is given in the regular 
classrooms, are divided into classes of about twelve pupils each, 
which succeed each other during each school-day at intervals of 
one hour each. Every class, therefore, has one hour's instruction 
in the shops each week. It is Superintendent Powell's desire to 
increase this to two hours a week as soon as sufficient funds are 
available, and shops have been provided for all the pupils in the grades 
mentioned. In the cooking-schools, each lesson consists of instruc- 
tion in the chemistry of toods and cooking, in the relative nutrient 
qualities of different articles, in the selection of food at the markets 
and the groceries, and in the practical preparation of one dish. 
During the week intervening between the lessons, the pupils are re- 
quested to make a trial o( the dish last made, and to report success 
or failure. 

The interest of Ihe pupils in this work is very great. The teach- 
ers have been surprised to and how many of the girls in the two 
higher grades of the graiitniar-schools and in the High School are 



entirely ignorant of even the plainest cooking. This is true not 
only of the daughters of wealthy parents, but of those of families 
of small income, like clerks in the government departments. In a 
large majority of cases no instruction at home seems to have been 
given the girls in the public schools. Again : the more wealthy 
parents are, as a rule, the more anxious that their daughters shall 
join the classes in cookery. Some of the pupils at first objected 
to washing the dishes and making the kitchen ready for the next 
class, but this false pride has already disappeared. A healthy emu- 
lation has sprung up among the girls of each class to be able ta 
report the most successful experiments in cookery at home ; and in 
many a family in Washington an improvement in the methods of 
preparing food has already taken place, as a result of the few months' 
instruction that has already been given. 

The schools of carpentry are also divided into classes of twelve- 
pupils each, and the course comprises two years' instruction. Dur- 
ing the first year the boys in the seventh and eighth grades of the 
grammar-schools are practically taught the correct methods of using 
planes, handsaws, chisels, gouges, brace and bits, hammer, gauge, 
and other tools in the working of wood ; the laying-out of work 
with knife and pencil, using try-square, bevel, and dividers, and 
working from drawings executed by the pupil himself; the making 
of plain and more complex mortise-and-tenon joints ; dove-tailing 
and pl^n cabinet-making ; the making of articles of practical util- 
ity for the schools and shops ; the putting-together of work with 
brads, nails, screws, and glue ; the care and sharpening of edged 
tools ; and the use of circular saws. 

A visit to the schools of this grade showed wonderful progress 
during the few months since they were established, and this prog- 
ress was especially striking when some of the earlier work was 
compared with some of the later. In one of these schools, each 
pupil was engaged in making a shoe-blacking box. The designs 
were all original, and no two of them were alike. Some of them 
showed considerable invention in the form and arrangement of the 
boxes. Working-plans had first been made, and submitted to the 
teacher for his approval, and every pupil was required to construct 
his box in accordance with the plans submitted. The work was 
well advanced when seen ; and some of it would have been highly 
creditable to a skilled cabinet-maker, while the average of it all 
was certainly as high as that which would be done by the average 
Washington mechanic. Benches for use in the shops, shelves and 
cupboards for the use of the schools, geometrical blocks for the 
primary schools, and many other articles, had already been made by 
the classes of this grade. 

In the turning, moulding, and forging shop the boys from the 
eighth grade of the grammar-schools and from the High School 
are taught the use of all the hand wood-turning tools, embracing 
plain and fancy turning in hard and soft wood, inside and outside ; 
the use of chucks and face plates ; pattern-turning ; bench-mould- 
ing in sand ; casting soft metal, embracing the use of slickers, 
trowels, riddle, etc., using patterns made by the pupil himself; the 
forging of small articles of soft iron and steel, and steel tools, with in- 
struction in the simpler methods of manufacture of iron and steel ; 
practice in welding iron and in hardening and tempering steel, and 
by lectures on metallurgy. 

It is the intention to give each class two hours of practical in- 
struction a week ; but, owing to the small number of shops and the 
limited number of teachers, they are receiving but one hour a week 
this year. But their progress has been very satisfactory. The 
work in turning, moulding, and forging, while showing great dif- 
ferences of adaptability on the part of the pupils, proves that every 
boy is capable of learning to use common tools, and of making with 
them a thousand and one articles which, before the few lessons he 
has received, he would not dream of undertaking. Among the- 
useful articles already made in this shop are a set of filter-stands 
for the physical laboratory of the High School, handles for tools, 
etc. 

The interest of the boys in the work of the shops is as great as 
that of the girls in cookery. They are all bright, wide awake, and 
there is no listlessness, no idling the time away. As all the mem- 
bers of each class are engaged upon similar work, there is a healthy- 
emulation among them to produce the best results. It is alsa 
noticeable that the wealthier parents take more interest in these 




May 4, 1888. J 



SCIENCE. 



31 1 



shops than those in more moderate circumstances, and. as a rule, 
dtrsire that their sons shall have the manual (rainii)j^, even though 
they irilend to enter professions. 

What is claimed for the Washington experiment is, that It is an 
attempt to ingraft upon the t:ommoci schools a syslem of manual 
training thai shall give to all the boys a practical knowleiige of ihc 
use of the most connmon tools used in workin({ in wood and iron, 
and 10 all the girls a simtlar knowledge ol plain cooking and sew- 
ing. This it is iijlendcd lo do without imcrfcring with the regular 
studies; each cLxss when Ihc schools arc completely organized, 
devoting two hours a week to the roatiual training. 

The shops in Washington have not been established long enough 
10 make it possible to deienniric whether the experimcrt will be 
aucces»fut or not. The only thing that can he said of it is that the 
results thus far seem to be encniir.*iging. Of the single school of 
carpentry eslablishcd in ihc High School last year, and attended by 
325 pupils. Supcrinlcndcnl Powell says. "The work was successful. 
It was noi difficult to manage it with the other regular courses o( 
Study of the school. The boys seemed 10 like the work, and 
showed no disposition lo withdraw from the class. Alihough but 
one hour's instruction per week was given e:ich pupil, a marked im- 
provement in the use of tools w.-is noiiccd ; .ind it is known that 
many boys did corresponding work at home for practical and use- 
ful purposes, which was furthered at least, if not Induced, by the 
training and suggestions received at the school shop." The late 
pnncip.il of the High School, in his annual report of the lirst year's 
instruction in carpentry. ."Uiid. " ti is certain (hat it did not hinder 
the genera] progress of any hoy engaged in it, and it is equally cer- 
tain that the influence of Ihc work was beneficial in. various ways in 
the school." 

Superintendent Powell recommended an appropriation of ten 
thou<>and dollars for manu.il Iniining in Ihc Wa-shington schools for 
the next year, and it is probable that eight thousand wdl be granted. 
This will tnakc il possible to increase the number of schools of 
cookery and of the shops, and to provide additional instruction. 
Opportunities will thus be pro%'ided for ali the pupils of the highest 
two grades of the grammar-schools and of the High School, and 
probably (he number of hours of instruction can be incTeaaed from 
onelo two hours a week for each class. 

The Yellcw-Fever Germ. 

Something mori; than a year ago it was positively annouiicetl (hat 
a Mexican physician had discovered the yellow-fever germ ; That it 
could be cultivated : and that, by inoculation with it, human beings 
could be rendered unsusceptible in the disease. Subsequently a 
simiLir report was received from Draxil. an<l together (hey caused 
wide-spread discussion both in this country and Europe, not only 
in the mirdical journals, but in the popular press. So lEnportant waa 
Ihis matter considered in Wasliington. tlial llie President deter- 
mined to have a special inquirj-madc in regard to it, and l)r. CJeorge 
M. Sternberg of Johns Hopkins University, a man of large practical 
experience with fevers, was appnin.(ctl lo make it. He visited Mex- 
ico and Ilrazil ; and, although he has not yet submitted his ofTicial 
report, he obtained permission (o prepare and read in advance of 
it a pa|Jer on the subject, setting forth in a general way the results 
of his incjuirj-. This paper was read l>erore the College of Physi- 
cians, of Philadelphia. 

The amount of time accorded Dr. Sternberg noi only prevented 
the invcsligaiion from being as thorough as was desirable, but it 
made il necessary for him lo visit Draiil in June, which is in the 
winter season south of the equalor, and Mexico in September, when 
there were comparatively few cases of yellow-fever. His opporlii- 
niiies lor obscn-ation, therefore, were not as good as could be 
wished. But his inquiries did go far enough lo justify him in say- 
ing that be found really nothing to sustain the sanguine expectations 
of the Mexican and Urazilian scientists. Sitch examination as he 
had been able to make in Havana, "Vera Cruz. Rio Janeiro and 
other llrazilian ports, which had ycllow-fcvcr. had not discovered 
any such micro-organisms as these gentlemen say they have found. 
These investigations were nol con6ned to the blood alone, but to 
th« alimentary canal and other parts of the digestive organs, and 
were extended also to the muscles and other tissues. 

In order to show the exact degree of success in prcvenling yellow- 



fever by inoculation. Dr. Sternberg said thai out of 44 inoculated in 
Kio Janeiro, 32. or 50 percent, had been seized with the disease; 
and of these, g. or 40 per cent, had died. *■ This is important." ob- 
served Dr. Sternberg. " when taken in connection with the usual 
rate of mortality, which is 30 per cent, as showing, that, so far from 
tieing a protection, inoculation increased the effects." 

Dr. Sternberg said that in his official report to the government 
he had laid stress upon the fact thai certain experiments which 
ought lo have been carried out were rendered abortive by his hav- 
ing to return to Washington in accordance with his official orders. 
Under these circumstances, he had thought it best to advise that 
the investigation he continued by means of autopsies and with the 
blood taken froji] the living patient. In accordance with this rec- 
ommendation, the President had directed him to continue his in- 
quir)'. So far as a ptacticnl analysis of the blood of the subjects 
referred lo by the Mexican and Brazilian doctors was concerned, 
he had failed to find any such condition as they had described. 
At UiL* same time further experiments ought to be made, although 
he had found no evidence to prove that the Mexican and Brazilian 
doctors ha<I solved the problem of preventing yellow-fever by iheir 
tnocutation and microbe theories. 

Copper, Lead, sad Zinc. 
Prof. David T. Day. geologist in charge of the Division of 
Mining Statistics and Technology, of the United States Geological 
Survey, has issued a preliminary statement of the production ami 
consumption of copper and of ihe production of lead and tin in the 
United Stales for the year 1887. The production was fts fol- 
low* : — 
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It is very difficult to secure trustworthy statements of stocks of 
copper in producers' and dealers* hands, and /« transilu. and there- 
fore Professor Day has adopted the plan of obtaining statements 
from the consumers of the country of ihc amount of copper used 
by each for a series of years. Answers were received from every 
brass and copper mill anci from every brass fuundery of anyconse- 
c|ucnce in the country. The consumption of ihe copper and brass 
rolling-mills and wire-drawers was, in 1885. 51. 1 10.523 pounds; in 
1886.63,921,317 pounds; and. in 1887, 72,521.287 pounds. The 
brass- founders used, in 1886, 8,146.866 pounds, which rose to 
9.822.731 pounds in 1887. — an increase of ao.j per cent in one 
year. Adding the two series of figures, a total cot>sumplion is 
reached of 83,344,018 pounds in 1887, as against 72.06S.085 pounds 
used in 1886 hy the s.\nK cstablishmenis. — an increase of 14 per 
cent. Profi-ssar Day reaches the conclusion, therefore, that the 
copper- con sumption of the United States has been generally cft-er- 
rstimatetl. and (hat in 1887 it was not much, if any. in excess of 
100,000.000 pounds of new copper. 

ELECTRICAL SCIENCE. 
loteasicy and Consumption of Different Sources of Light. 
THE following arc rcsuhs of careful measurements, ihe unit be- 
ing a standard English candle. The tables are summarized. 
PttrcUtim Lamps. 
A Dumber of different lamps were uscii. The general result was 
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that all the forms had about the same efficiency. The consump- 
tion of oil is about 4.5 grams per candle-power per hour. 
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The argand burner is better than the fishtail : the latter uses nine 
cubic feet per hour instead of five or six, as is usually calculated, 
although this is largely a matter of local condition. The Auer in- 
candescent lamp uses only half the gas that the fishtail consumes, 
but the deterioration of the incandescent material must be added. 
Of the high-candle-power lamps, the Wenham is most economical. 
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Magnesium Lamps. 

These consist of a small clock-work which gradually unrolls the 
magnesium ribbon, and advances it through the centre of a reflector 
at a rate which can be regulated to equal that of consumption. 
From one to eight ribbons can be used. A ventilator is provided for 
the escape of the fumes produced by the combustion of the metal. 



I Consumption per Hour 

iper Ribbon for loo-Candle Power. 

, 11.14 grams. 

14.1a " 
14.80 " 
■4-'S '■ 
1403 " 



The price of the ribbon is nearly five dollars a pound, and this 
will make the price of one hundred candles per hour sixteen cents. 
This lamp can be improved, and the price of magnesium will prob- 
ably fall. 

A New Electric Meter. — Prof. R. Boemstein of Berlin has 
invented a new form of current-meter for measuring the amount of 



No. of Ribbons. 


. Candles. 


I 


3,aoo 


n 


5,BSo 


4 


G.ooo 


6 


11,300 


S 


17,000 



current used at points of consumption. It consists of a compact 
electro-dynamometer whose indications are proportional to the in- 
tensity of the current, combined with a planimeter for integrating 
the deflections. The registering-apparatus is attached to a vertical 
wheel, which turns by the friction of a horizontal wheel driven 
uniformly by clock-work, which it touches. As the vertical wheel is 
nearer to or farther from the centre of the horizontal wheel, its 
velocity of rotation is less or greater, and its position is governed 
by the deflection of the dynamometer, being nearer the centre for a 
small, farther for a large, deflection. The apparatus is compact, 
and is said to measure to one-halt of one per cent : it can be used 
for both direct and alternating currents. In case the necessity of 
winding the clock-work were an objection, it would be easy to ac- 
complish this by a small motor that would be thrown in circuit 
when the spring was uncoiled to a certain amount. 

The Radiograph. — M. Louis Oliver proposes, by an applica- 
tion of Crooke's radiometers, to measure the total amount of light 
falling upon the vanes, the record having reference both to the 
time and intensity of the light. As the vanes of the radiometer 
revolve, they make contact with a wheel, closing an electric circuit. 
The wheel form of contact is adopted, as it offers very little resist- 
ance to the motion of the vanes. The current closes a relay, bring- 
ing into action a more powerful current, which moves the needle of 
a step-by-step apparatus across a scale. If the instrument is con- 
stant in its action, and fulfils the expectations of its inventor, it may 
be useful for photometric purposes, measuring the number of rota- 
tions in a given time. 

Storage-Batteries on the Brussels Tramways. — There 
have been lately reports of the failure of the storage-batteries on 
the tramway in Brussels that is experimenting with them. It is 
said that the deterioration of the batteries has been as much as 
seven cents per car-mile ; and at that price they cost more than 
horses. The company supplying the batteries has come forward 
with the statement, that, since they delivered the cells, they have 
never been consulted in any way, and that their directions have not 
been complied with. It has been pointed out in this journal, that 
while in many cases storage-batteries will to-day be cheaper than 
horses, yet this will only be true when they are supplied at moder- 
ate cost, and when the facilities and cost of renewal are reduced to 
a minimum. At the same lime, the cost of the batteries in Brus- 
sels is more encouraging than otherwise; for, at seven cents per 
car-mile for depreciation, the cost will be only slightly greater than 
that of horses, and the increased speed and comfort will more than 
compensate for this. The total cost for hordes may be roughly 
estimated at ten cents per car-mile for an ordinary car in o^ir East- 
ern cities. At seven cents for depreciation, the cost of batteries 
will be something under eleven cents per car-mile. With the advan- 
tages electricity offers, even this should throw the balance in its 
favor ; and'the calculation is on the most unfavorable data obtain- 
able. 

The Eickemever Dynamo. —This dynamo differs from the 
ordinary type in that the field-magnet coils are wound close around 
the armature, with a heavy shell of iron outside. The object is to 
concentrate the lines of force where they are most needed, — 
through the armature, — and to prevent magnetic leakage. It 
makes a compact machine, which should give considerable output 
for its weight. The principle of the ' ironclad dynamo,' such as is 
embodied in Mr, Eickemeyer's invention, has been claimed by a 
number of inventors. Whether Mr. Eickemeyer was the first to 
construct such a machine or not, he seems the 6rst one who has 
made it a practical success. 

An Improved Pronv Brake.— In an ordinary Prony brake, 
in which the work of a machine is absorbed by the friction of its 
pulley between two clamps fitting over it, and where the power is 
calculated from the moment of the force tending to turn the 
clamps, and the revolutions of the pulley, there are many difficulties. 
The friction between the clamps and the surface of the pulley varies 
from different causes, — changes in lubrication, change of pressure 
due to heating, etc., — and the readings are most irregular. M. 
E. Meylan has described a new form of brake, simple of use and 
construction, that will measure with considerable accuracy powers 
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from five-horse power upward. The improvCTnent consists in an 
automatic arrangement by which Ihc pressure tjclwccn ihc clamps 
is adjusted to compensate fnr irregutarilieA in lubrication, etc. The 
two clamps are coruicclcd by a system of levers, so arranged, that. 
if there is a tendency for the whole .wstcm to revolve in the direc- 
tion of revolution ot the ituUcy. (he pressure l>eiween thi; clamps is 
decrcued ; if it begins to move in ihe other direction, the pressure 
increases. This stents a great improveinent over the orilinary 
Prony brake, and will be useful in measuring' the enictency of 
steam-engines, large electric motors, gas-engines, etc. Il cannot, 
however, replace transmission dynamumeters for many purposes, 
and it is probably not so efficient as ihe best of the latter class ; the 
Talham dynamometer, for example. It is an instrument that can 
be clKaply made, and no itoubt will be extensively used. 



HEALTH MATTERS. 



Cholera-lofantnm and the Weather. 

At a meeting i>f the New Votk Academy of Medicine, belt! in 
February, Dr. A. Seihert read a paper on cholera-infantum and the 
weather. The frequency and fatality of this disease in thus latitude 
during the summer months make this sulijcct one of great interest. 
Dr. Seiben Includes under the name ' cholera-infantum ' all cases 
of acute g.islro-inteslin;d catarrh in children under live years of age. 
The ba.sis for this paper was an otpcriencc of ten years (1878 to 
1S88) in the children's department of ihc (lennan dispensary of 
New York City, durins which time 8.036 cases of gastro-lntestinal 
catarrh had been treated. The disease exists all the year round, 
even in the coldest weather ; and the pruportionale mortality, one 
in four, is just the same in cold as in hot weather. This he claims 
is shown not only by his own statistics, but also by those of the 
hoard of health. The largest number nf cases, however, occurred 
during the summer months. Thus, in the ten Julys there were 
2443 cases, and in the ten Augusts 1.524 cases, while in the ten 
Februarw there were only 117 cases. The number of deaths was 
always much greater in July than in August. Thus, during the 
ten years, the number of deaths reported in the city of New York 
in the month of July was 1 2,43s, and in August only 6,205. '" 
July, iSSi, when the mean iem|)eraiure was 80*. the number ot 
cases treated in the dispensary was 290; in August of ttic same 
year, when the mean temperature was 82". the number of cases 
was 333 : and in September, when the mean temperature Wiis 87", 
ihe number of cases was 1 37. During the summer months it w,is 
found that the number of cases and of deaths bore no relation 
whatever to the rise .^nd fall of tcinperaiure. and the same was 
tnie as regards the range of humidity : 50 that warm, moist weath- 
er did not predispose more to the disease than warm, dry weather. 
No relation could be demonstrated between the prevalence of the 
disease and the rainfall, and the same was true in regard to ibe 
velocity of the air-current. According to prevalent opinion, the 
months containing the greatest number of hot days ought to have 
had the greatest number of cases .ind of deaths; but there was no 
evidence supporting this. It is evident. Or. Seibcrt thinks, from 
the facts, that Aut weather is not necessary for the production of 
the disease, but that -.carm weather is. Statistics show that in the 
early part of the summer season, as soon as the minimum daily 
temperature remaitis above 60" for a number of days ),a week or 
more), Ihc disease bL-comes epidemic ; and this, no matter how 
high abo;-c 60** the temperature may go. whether it is 75*. 80', or 
85*. His conclusions arc as follows : First, Hot weather, either 
dry or moist, is not necessary for the epidemic appearance of acute 
gastro-intesliual catarrh : Second, Warm weather, either dry or 
moist, showing a minimum daily temperature of not less than 60", 
brings on the epidemic every year, irrespective of the height of Ihe 
maxunum daily temperature ; Third. The disease loses its q>idemic 
character as soon as the minimum daily temperature falls below 
as in October ; Fourth. Therefore this disease cannot be 
brought about hy the-direct eflect of high temperature upon the 
child's body. 

Dr. Sciliert then went an to say that the lowest temperature of 
each day was reached during the night ; and it was at this time 
that the milk which furnished the principal food of so many young 
children was brought into the city. It was often carried long dis- 



tances, being much jolted about, and absorbing impurities from the 
lime it left l)ic cuw; it was therefore only a question how far the 
decomposition of the milk had advanced by the time it reached the 
child. It was well known tliat a low leniperalure retarded decom- 
position ; and Dr. C>tus Kdson, of the New York Health Depart- 
ment, had informed him that in his experience he had found that 
milk usually began to turn whenever its temperature reached 60^ 
or higher. Chief- Engineer Birdsall, of the Dcpartinenl of Public 
Works, had also informed him, that, whene\'cr the temperature of ! 
Croton Lake rose to 60* or above, there was a peculiar taste about 
the water, which he attributed 10 the decomposition of certain 
matters contained within il. 

As 10 the point why there arc always so many more cases and 
deaths in July than in August, the dilTerencc usually amounting to 
at least one-third, it seemed to him that it might perhaps l>e ex< 
plained by the fact that it look a lew weeks after the onset of warm 
weather to fully arouse Ihe lenement-hnuse population lo the 
tiangcr lo which their children were exposed from this disease, and 
lo Ihc necessity of taking siiit,\hle precautions as regards fresh air 
and diet for its prevention. 

In the discussion which followed the reading of the paper. Dr. 
L. Emmetl Holt referred to some statistics of Liverpool which 
tended to confirm some of Dr. Sciberi's conclusions. In one year 
347 deaths occurred from cholera-infantum in July, the average 
temperature being sS.g** F.. while in .August, when the temperature 
was S9.2°F.. there were 969 death.s. Dr. Holt said that in summer 
there were dilfcrtmt forms of diarrbiL-al disease in growing children, 
and that be thought it was advisable that some distinction should 
be made between them. In the production of what is ordinarily 
known as ■ summer- complaint,' he believed that there were four 
principal factors concerned, — namely, heat, feeding, sanitary con- 
ditions, and constitution, — and that the most important of these 
features was heat. 

Dr. J. Lewis Smith thought that there was perhaps a fallacy in 
comparing summer diarrhot-a with ihai of winter; the two being, in 
his opinion, very different diseases. He believed that suinmcr-com- 
plaint was due to heat, but just how this iuncd was not yet known. 
Heat alone is not sufficient. cUv the disease would be prevalent in 
Ihc country as well as in the city. How much gaseous exhala- 
tion had to do with its production was not ascertained. The opin- 
ion is gaining ground that summer diarrbtira is a microbtc disease. 
It was Well kaotvn that milk which had begun to decoiniiose had a 
tendency to give rise lo the affection. In Asiatic cholera the causa- 
tive agency of Koch's bacillus had been pretty generally accepted, 
and it was believed that this microbe was received into the mouth, 
and acted as a source of irrilalton to the intestines by its actual 
presence, and not by causing decomposition of food. In tike man- 
ner it diil not seem unreasonable lo suppose llLat luicro-organtsms 
might act in the same way in some cases of summer diarrhica. 

Dr. A. Caille thought that decomposing milk was the chief ex- 
citing cause, while a high temperatute [lavcs the way. Two French 
physiologists had made some experiments by exposing animals to 
a continual tcmpcraiurc uf 104", and the phenomena which they 
observed lo result from the exposure were: tO increase ot 
nervous escitability; U) nervous depression ; and {3) convulsions, 
coma, and death ; death resulting more speedily in a moist high 
temperature than in a dry high temperature. The same results 
had been noticed to be produced in children wln;n lite wcallierwas 
very hot. It was his opinion, therefore, that while high tempera- 
ture did not directly produce diarrhira, it did have a pernicious 
effect upon ihe system, and under these circumstances any irritat- 
ing substance would be likely to give rise 10 diarrhoea. 

As regards the smaller number of cases of summer-complainl, as 
well as of deaths from the disease, in August than in July, he 
thought that perhaps one reason for this was that a much larger num- 
ber of clyldrcn left ihe cityinAugusithanIn July, while those which 
rcm.ained had the advantage of the numerous fresh-air excursions 
then provided for the jwor. 

Dr. A. Jacobi said that the cases which occurred were not all 
alike. In some there was a simple catarrh, in others a tendency 
to colLap&e. He thought that great heat would kill by itsdircct effect 
on the heart, the myosin of the muscular tissue of that organ being 
coagulated by the heat. Intense beat would cause a dilatation of 
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the blood-vessels of the surface of ihe body, and deficient nutrition 
of the brain would result, and collapse. These were the fatal cases 
among both the rich and the poor. 

Wasted Sunbeams; Unused Housetops. — In a recent 
number of the New York Medical Record, Dr. Gouvemeur M. 
Smith makes some extremely valuable suggestions in an article 
entitled ' Wasted Sunbeams ; Unused Housetops.' He says that 
human habitations, though erected for the benign purposes of in- 
suring comfort, affording protection, and promoting family privacy, 
are, unfortunately, often the causes of a number of the morbid ills 
from which mankind suffers. This fact is true, as relating to the 
residences both of the rich and of the poor. It is a difficult task to 
construct an absolutely sanitary dwelling. In neariy every house. 
however, there are more or less avoidable insalutary conditions, 
which are undermining the health of each family circle. After 
describing the advantages of tent-life, and Ihe benefits which ac- 
crued to those who lived most of the time out of doors, he goes 
on to speak of the incompatibility of such a life with the demands 
of a civilized race, and a rigorous climate. History tells us that 
certain nomadic tribes in the early ages, finding aggregation and 
permanency of residence desirable for business and other purposes, 
built solid structures, and. striking their tents, henceforth dwelt in 
substantial residences. White the early Orientals had but little 
knowledge of the exact nature of air and sunlight, they nevertheless 
believed that fresh air was an important factor in maintaining phys- 
ical vigor, and that exposure to the solar beams was salutary. In 
constructing tbeir homes, their architects utilized their housetops, 
and gave them salubrious plateaus. The roofs, gently declining as 
watersheds, were covered either with tiles, bricks, or cement, mak- 
them as durable as pavements. Beddings of turf, prettily distrib- 
uted, made these artificial deserts to ' blossom as the rose." Dr. 
Smith asks the question. " Is there any thing, either in our climate 
or sute of civilization, which prevents us from, in a measure, imitat- 
mgsuch ancient, useful, and fashionable airiness?" Our atmos- 
phere is proverbially bright, and many of the severer days are sun- 
shiny. In a great metropolis like Xew York there are thousartds 
of children and invalids, to say nothing of those in mature years 
and engaged in the ordinary pursuits of life, who require more fresh 
air and sunning than is now practicable. City yards are small, 
shut in by tall buildings and high fences ; the parks may not be 
adjacent; and the streets afford ill-conditioned pleasure-grounds. 
He suggests that it would be no difficult task for architectural in- 
genuity, assisted by sanitary science, to contrive some method of 
using the thousands of acres of housetops so that roofs, now so use- 
ful in affording indoor protection from cold, sleet, and rain, can be 
made additionally useful at certain seasons by affording out-door 
recreation and protection for invalidism. The • solarium ' of the 
New York Hospital, made attractive with its plants, birds, and 
aquaria, is a potent ally of therapeutics in restoring the convalescents, 
and at the Hospital for the Relief of the Ruptured and Crippled 
Ihe contagious sparkle of the sunbeam is found shining in the eyes 
and lives of the young patients. 



BOOK-REVIEWS. 

Exact Phonography. By Geor{;e R. BISHOP. New York, The 
Author (At the New York Stock Exchange). 12*. $2. 

EVERV writer of shorthand has often had occasion to regret the 
imperfections of the best of the modem systems. Pitman's ' Pho- 
nography," with the American modification of it, and one or two 
others, English and American, which are in the main attempted 
improvements upon it, are almost perfect as to the representation 
of the consonant sounds and their combinations, and. if one attempts 
nothing more than the 'corresponding style,' are quite as unambig- 
uous and legible as fairly written longhand script. But while the 
' corresponding style ' may be written much more rapidly than long- 
hand, it is impossible to attain sufficient speed in it to make it avail- 
able for the uses of the reporter, or of the student, professional, or 
business man, who desires to use it for jotting down quickly notes 
of what he sees or hears. To adapt it to these practical ends, it 
has been found necessary in all the older systems to abbreviate. 
sometimes at the expense of exactness and legibility. Vowels have 



been almost entirely omitted, and indicated by the portion with 
reference to the line of the ruled paper upon which the consonants 
are written ; and as only three positions are used, while there arc 
neariy twenty different vowel-sounds, it follows that the same char- 
acter in the same position frequently represents three or four differ- 
ent words (in a few cases from six to a dozen). The context alone 
can show which of these words was intended, and the success 
of the writer in determining this at any future time will depend 
largely upon his knowledge of the subject treated of, or upon the 
tenacity of his memory. The prevailing systems of shorthand, 
also, fail when a great number of technical terms or foreign words 
or phrases are introduced, unless (he terms, words, or phrases are 
those with which the reporter is familiar, and for which he has in- 
vented special contracted forms. Mr. Bishop, who is the stenog- 
rapher of the New York Stock Exchange, has undertaken the diffi- 
cult task of devising a system of shorthand in which, without sacri- 
ficing brevity and speed, alt essential vowel-sounds shall be actually 
represented by written signs. His purpose is to leave little or noth- 
ing to the judgment or memory of the writer in transcribing. It is 
impossible, without making a practical trial of Mr. Bishop's ' Exact 
Phonography.' to determine to what extent he has succeeded. His 
system is certainly exact and unambiguous, and therefore easily 
legible, even in its most contracted forms ; and it looks as though 
it might be written with as great speed as any of the older systems. 
Mr. Bishop calls his book 'A Text-Book for Self- and Class-Instruc- 
tion.' It is cenain that no previous new system of shorthand has 
been introduced to the public with so much fulness of explanation 
and wealth of illustration as ' Exact Phonography.' Every thing is 
made perfectly plain for the attentive student. 

European Schools of History and Politics. By ANDREW D. 
White. Baltimore. Murray. 8". 

In Science, No. 253, we noticed the two interesting papers by 
Dr. H. B. Adams and Professor Fredericq on historical teaching in 
the United Slates and in England and Scotland. The present 
paper, by ex-President White, supplements these. It is the last 
issue for the year 1S87 in the Johns Hopkins Series of Studies in 
Historical and Political Science. Most of Mr. White's accounts are 
based on his personal observation, and gain thereby much in value. 
On p. 1 1 we read, " As to the general character of all this instruc- 
tion among German- speaking peoples, whatever it may have been 
in the past, it is not at present calculated to breed doctrinaires ,- 
it is large and free ; the experience of the whole world is laid 
under contribution for the building-up of its students; questions of 
living interest have their full share in the classrooms. To know 
how our own democracy is solving its problems, one of the German 
universities sends to this country for study one of its most gifted 
professors. — one from whom thinking men on this side of the At- 
lantic have been glad to learn the constitutional history of theirown 
country. The lectures of Professor von Hoist, as delivered here, 
and his work upon the constitutional history of the United States, 
are sufficient to show that this instruction in the German universi- 
ties is given in a large way, and is not made a means of fettering 
thought. At no seats of learning in the world, probably, is politi- 
cal thought more free. The University of Berlin stands in the 
main avenue of the capital of the German monarchy directly oppo- 
site the imperial palace. Within a stone's throw of Ihe Emperor's 
work-table are the lecture-desks of a number of professors, who 
have never hesitated to express their views fully upon all the ques- 
tions arising between democratic and monarchical systems. I have 
myself, in these lecture-rooms, heard sentiments freely uttered 
which accorded perfectly with the ideas of Republican and Demo- 
cratic American statesmen." In a similar way the historical and 
political teaching in France is favorably commented on. The most 
valuable portion of the paper is that in which the writer applies the 
experience of Europe to ourselves, and points out what we should 
be doing in this direction, and how we may do it. It is an eloquent 
and able plea for broader and better historical and political teaching 
in our own colleges and universities. As^n appendix to the m^n 
paper, there are printed ' Modern History at Oxford.' by W.J. Ash- 
ley; ' Recent Impressions of the ^cole Libre,' by T. K. Worthing- 
ton ; and ' Preparation for the Civil Service in the German States,' 
by L. Katzenstein. 
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Praeticai Gt<^rapky for Sckoi^s. By Alfred Hughes. Oxford, 
CUrendon Pr, ta". (New York. Macmillan. 60 cents.) 

The present volume, which is the first part of .1 geography 
for schools, has for us object, not the explanation of geographical 
phenomena, for such is not given in any inalaiice. The data of 
geography arc con*idcred as given and as explained, and they arc 
used for the purposes of teaching geomctricAl drawing, arithmetic, 
and the ctetncnlary ideas of yeciiinetr>-. By this method the author 
hopes to impress the data of ordinary descriptive geography, by 
constant use. upon the mind of tlie pupil. The book deals only 
with nnftlhemaiica] geography, and many examples are given for 
computing distances between two places, differences of time, alti- 
tudes of the sun and of stars. As for ihcse purposes ihe laiitudcs 
and longitudes of p!.^ces must be l<no\vn,. the pupil will acquire by 
practice a considerable amount of knowledge in this line, but, 
although this may he true, vtfe cannot recommend the author's 
inethaits. We assume that the book is not intended for teaching 
geography, as it does not tr>- to prove any of the facts that are 
mentioned in it. The geographical problems of maLhcmatical 
geogr.nphy are far loo difficull for hoys. The author recognizes 
this fact, and claims as an advant,ige for his methods, that little or 
no mathemaiical knowledge is necessary before children can mas- 
ter all the methods explained in his work. Hut this advantage is 
reached only by -in extreme laxity of definitions, and by applying 
wrong geometrical proofs : therefore the pupil will have to unlearn 
at a later stage the greater part of what has been (aught to him 
according to ihe plan of the book. Here is an example. One of 
the very first chapters of the book teaches how tu draw lines of lati- 
tude and longitude suitable for a map of any pan of the eanh's 
surface. First it is said, without an attempt at explanation, that it 
is impossible on a flat piece of paper to draw correctly lines thai 
themselves exist on the round surface of the earth. Then a rough 
approximation to a recLmgular projection in which the real length 
of the parallels is prcserx-etl, is described as the only method of pro- 
jecting maps, without any further explanation than that the p.arat- 
lels and the centr.il meridian have their real Icnphs ; while it is not 
shown that the meridians and angles .ire greatly distorted. In 
computing distances, the author assumes, adding a brief remark 
that it is not quite conxci, that the distance along the parallel of 
latitude is the distance between two places. All through the book 
this looseness prevails. If we agree that the teaching of geometry 
should train the faculty of logical reasoning, we must object to the 
methods advocated in this book. From the standpoint of the geog- 
rapher, there is nothing in it that might not he attained just as 
satisfactorily by other methods which discard these unnecessary 
niatheni.i!ical considerations, that are beyond the grasp of chil- 
dren of that age for which the book is intended. 

A Laboratory .Xfanua/ 0/ Cktmistry. By Oscar Olcbeko and 
John H. Long. Chicago. W. T. Keener. 8". S3.50. 

Thjs manuni is intended for students of pharmacy and medicine, 
and presents a well-chosen course of cxperimenis, Ihe object of 
which is to give acquaintance with the properties of the more com- 
mon elements, and lo show the syntheses of the more important 
chemical com]JOiinds and pharmaceutical pre|>ara lions. A short 
course in (jualitaiive analysis, special examples of quantitative 
melhods. modes of assay of a few imporiani drugs (notably the 
alkaloids), and a sketch of the chemical and microscopical examina- 
tion of urine, constitute important features of the work. In the di- 
rections for compounding, quamities are usually expressed in pro- 
portionate parts, but occasionally absolute weights and me.Tsures 
arc employed. When such is the case, it is a pleasure to note that 
it is the metric system of which use is made. The pharmaceutical 
and chemical names appear side by side. 

The work is well arranged, and admirably adapted to the use of 
the class of students for whom it is cspcciaUy intended. 

SkiUtoH Notes upon Inorganic Chemistry. Part /. Non-Afeial- 
lic Eiements. By"P. DF. P. RicKKTTS and S. H. Russell. 

New Vorlt, Wiley. 8«. J1.50. 

In the words of the authors. " It is not intended that this work 
«hall lake the place of a text-book, and the authors claim no origi- 
nality beyond the general arrangement. Much matter has been pur- 



posely omitted for the student to supply in his own way. It is 
believed ihai by employing these ' Skeleton Notes' as a framework 
upon which lo build, the beginner wilt be^ided in following lec- 
tures, and learn to study chemistry in a systematic manner." 

The plan of placing in the hands of students an outline of lecture- 
notes in order that attention may \w given mure fully lo the gen- 
eral argument and demonslrations of the lecturer, presents many 
advantages, and has not warned recognition these many years. 
That such a scheme may be useful to the fullest extent, it would 
seem to be the case thai the order of topics in the notes should 
follow tht- order of discussion in the lecture, and that this should 
be a rational one. In this skeleton the chemical elements are taken 
up in the alphabetical sequence of the initial letters o( their names, 
^an arrangement which certainly is not suggestive of existing 
relationships, nor likely lo aid in the realization of the hope that ihe 
beginner may " learn to study chemistry in a systematic manner." 
The notes under individual heads are brief and orderly, in general, 
though occasionally inexact. 

The value of stich a book musi depend, as a matter of course. 
upon the use made of it by lecturer and student. 

Weathfr : a Popular Exposition of the Salute 0/ Weather- 
Changes from Day to Day. By Hon, Rali'H AisebcROMOV. 
New York, .Appleion. 

Th[.S volume considers only the practical questions involved, and 
is .-in excellent popular work, easily understood, and maintaining 
grc.il interest in its pcnisal. 

The first three chapters are clementar)-. and treat of weather 
prognostics which may be made from ' clouds," 'audibdiiy." •visi- 
bility.' 'whirling dust,' etc.. without the aid of inbtmments. In the 
advanced portion our author takes up the question of weather-maps 
(Chapter IV'.): meteograms. or records o( single instruments at a 
station (V.) ; squalls, thunder-storms, and non-isob.iric rain <V III.) : 
whirlwinds and tornadoes MX.}: diurnal variation of weather (XI.); 
types and spells of weather (XHI.); wealher-forccasis (XIV. and 
XV,), These chapters are especially interesting, and deal with 
their subjects in a lucid and comprehensive manner. 

Our author has taken advanced ground on many questions, and 
does not fear lo admit our want of a good explanation of phenom- 
ena. No less than twenty-nine times does he profess this, and in 
almost .til these cases there have been thrurelicul explanations 
given by others. An important principle is enunciated at p. Jo, — 
" diurnal changes modify but do not alter intrinsic quality of 
weather." — and this view is maintaincit in many places with great 
force and good proof. Our author, while cutting loose from m.iny 
erroneous views, yet clings to some to which we must take serious 
exception. On p. it? we are Cold that the clouds indicate great 
cold in front of storms ; yet at p. 1 39 the usual view is given, that, 
owing lo heat, the pressure in the upper layers is augmented near 
a cyclone : and this latter view is again stated on p, 232. As a 
matter of fact, later researches have shown that this hypothetical 
rise in pressure is almnst nothing. If we take barometer readings 
at Mount W.ishington. Cor example, during the passage of a cyclone, 
and reduce them iu sea-level, we shall find the fall in pressure at 
the base only .04' or .05' less than at the summit. 

On p. lafi we read. ■• To this ascensional movement (in cyclones) 
undoubtedly must be attributed the rain and cloud which we lind 
there, — rain near the centre, where the ascensional impulse is 
strongest : cloud round the outside, where the uptake is less 
strong." And yei repeatedly our author refers to '" non-isobaric 
rain." or rain remole from just this hypolhetical uptake. There is 
hardly a worse fallacy in meteorology; and, moreover, no valid 
proof has ever been advanced of Ibis uptake. There has been a 
rather goad reason for the endurince of this theory in Kurnpe, (or 
there, in the temperate regions, rain falls largely near a cyclonc- 
cfnfrc; in this country, however, most of Ihe rain is far m ad- 
vance of the storm-centre. Probably ninety per cent of our rain 
may be fairly considered 'non-isobaric' On p. 221, Tyndall's theory- 
that water-vapor absorbs the quality of heat radiated from the 
ground is accepted ; and yet it is quite well known and received 
to-day. thai this w.\s refuted by Magnus, who showed thai it was 
only the condensed vapor in the shape of water-dropleis, and 
not the va|K>r. that produced the c0ect. On p. 253 the Iheory is 
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accepted that there is a most violent rush of air from under rain- 
drops in a squall. Computation has sliown that this cause for the 
observed wind is pure])t.imaginary, and the air-motion caused by 
the heaviest possible rainfall is entirely inappreciable, in seeking 
for an explanation of changes of pressure-distribution, our author, 
at p. 389. suggests as a cause, " the general circulation of the at- 
mosphere from the hot equator to the cold poles." This statement 
is hardly borne out by the observations of air-currents. 

On the whole, the book is a most admirable and practical exposi- 
tion of weather-changes, and will repay careful perusal by all inter- 
ested in the weather and the progress of meteorology. 

A Study of the Histological Characters of the Periosteum and 
PerideiUal Membrane. By G. V. Br.ACK. Chicago, W. T. 
Keener. 8". 

The contents of this volume appeared in serial form in the 
Dental Review. They include a thorough study of the peridental 
membrane and its tissue elements, and also of the periosteum, 
which is so closely related to it. Very little has been written on 
the subject of the peridental membrane, and until recently there 
has been very little interest in the subject among dental specialists. 
Within a short time, however, attention has been directed toward 
this membrane and its structure, and a great and wide-spread in- 
terest has been awakened. There are several reasons for this, 
among which the following may be mentioned : there is a greater 
and a more general interest fell now than ever before in the cor- 
rection of irregularities of the teeth, in which changes in this mem- 
brane, and the relation of the parts which it unites, are brought 
about ; and then, too, there is a greater interest manifested by the 
masses of the dental profession in the retention of puipless teeth, 
and roots which have lost their crowns, and which are dependent 
upon the continued health of the peridental membrane under modi- 
fied conditions. Another reason which the author advances for the 
renewed interest in the subject is the revival, under varied forms, 
of the ancient methods of replanting and transplanting teeth, 
the success of which is supposed to be dependent, in whole or in 
part, upon the reconstruction of the peridental membrane, in its 
re-attachment to the teeth. Dr. Black has made a thorough, and, 
as it seems to us, an exhaustive study of the subject from an histo- 
logical standpoint. The illustrations, of which there are sixty- 
seven, are admirably drawn, and reproduced in a most satisfactory 
manner. For dentists and those who desire the latest researches 
into the histology of the periosteum and peridental membrane, this 
book is invaluable. 

The Mind of the Child. Pari I. The Senses and the Will. By 
W. Preyer. Tr. by H. W. Brown. (International Educa- 
tional Series. Vol. VII.). New York, Appleton. 12*. $t.50_ 

Dr. Harris is performing a useful service in the editing of the 
series of which this work is a volume, and nowhere more so than in 
the publication of this issue. The work itself is well known, and 
it will be sufficient to say that it is the very careful and detailed 
record of the development of Professor Preyer* s own child, corrob- 
orated by observations from the literature of the topic. The growth of 
the powers of the senses are studied, and the results controlled by 
experimental methods. The gradual control of the muscles as the 
organ of the will is no less carefully pictured, and the work has 
long been recognized as the most complete contribution to the 
growing science of ' infant psychology.* The American edition is 
presented under the most favorable auspices. It is prefaced by an 
introduction from the pen of Professor Stanley Hall, in which he 
points out the great educational significance of the work, and de- 
monstrates the practicability of this kind of work in the normal 
school by a reference to the system in vogue in the Worcester school, 
of which Mr. E. H. Russel is the principal. Here part of the course 
in psychology consists in gathering observations of child-life under 
various rubrics, and studying from this material the psychology of 
the child-mind. Not only is a valuable material thus gained, but 
the students are taught to see the meaning of what they are apt to 
let pass unnoticed, and to enter more intelligently and sympatheti- 
cally into the thought-habits of the young pupil. The system has 
been an entire success, many of the normal-school graduates taking 
such original observations of children as the bases of their graduat- 



ing theses. The work is creditably translated from the second 
German edition, and is a very essential contribution to the further 
spread of useful educational ideas. This is only the first part of 
Professor Preyer "s work. The translation of the second part will 
soon be ready, and will be anxiously waited for. 

Der Tierische Magnetismus {Hypnotismus) und seine Genese. Von 
JOH. G. Sallis. Leipzig, 1887. 8". 

De la Suggestion et de ses Applications d la Pedagogie. Par Dr. 
Edgar B^RILLON, Paris, 1888. 8**. 

These pamphlets are but samples illustrative of the wide-spread 
interest in the study of hypnotism, that forms so notable a feature 
of the scientific activity of France, and, to a far less extent, of 
other European countries. The first of these essays is devoted 
largely to the historical aspects of the subject ; and, in addition to 
the usual account of Mesmer and his successors, the author brings 
into connection with hypnotism many of the pseudo-sciences of 
former centuries, and thus surrounds the history of mesmerism 
with a suggestive philosophical interpretation. A second leading 
point in the essay is in the form of a warning as to the dangers of 
hypnotism, urging that it is a purely technical acquisition, to be 
used only by experts, and that, above all, is it unsuited for public 
exhibition by money-making adventurers. The practices of the 
latter should everywhere (as they have been in many European 
countries) be forbidden by law. This feeling that Dr. Sallis so 
forcibly expresses is gaining wider and wider sympathy ; and it 
seems necessary, for the maintenance of the good name that this 
young science has with difficulty acquired, that it should be placed 
entirely in the hands of reliable scientists. 

Dr. B^rillon's essay contains what at first sight is an alarming 
proposition : it is nothing less than ' hypnotic moralization.' Un- 
ruly, vicious, or lazy children are to be put into the hypnotic condi- 
tion, and then to have impressed upon them the reformation of 
their faults. In support of the good that can be thus accomplished, 
cases are cited in which bad habits of a very perverse type were 
cured, children backward and sluggish were aroused to a more nor- 
mal activity, and the benefits thug brought about were shown to be 
quite permanent. Such a proposition naturally and properly arouses 
an objection, not only because such an interference with the nor- 
mal development of the child seems unwarranted, but because we 
do not as yet know enough of the after-ePFects of hypnotization to 
make such an application of what must be a semi-morbid state 
justifiable. On the other hand, it must be remembered that Dr. 
B^rillon recommends this treatment only for cases in which ordi- 
nary educational means fail, and that it is only to be practised 
with the consent of the parents and by a skilled physician. He re- 
minds us, too, that many of our reformatory methods interfere with 
the child's moral freedom, and are equally artificial. We have 
simply become accustomed to them. He claims, that, if carefully 
applied, the danger of harmful results is practically nil. and has 
succeeded in gaining the indorsement of several prominent physi- 
cians and educators to his plan. It is of course wrong to measure 
the utility of a project by its liability to abuse ; but the abuse is an 
important factor, and it is at least an open question whether the 
varied abuses to which the practice here proposed is evidently open 
does not seriously interfere with its general adoption. The author 
has at least succeeded in convincing many capable of forming an 
opinion, that his project is worth a serious consideration. 



NOTES AND NEWS. 



The sixteenth annual meeting of the American Public Health 
Association will be held at Milwaukee, Wis., Nov. 20-23. '888. The 
executive committee have selected the following topics for consider- 
ation at the meeting : the pollution of water-supplies ; the disposal 
of refuse matter of cities ; animal diseases dangerous to man ; mar- 
itime quarantine, and regulations for the control of contagious and 
infectious diseases, and their mutual relations. The topics givep 
indicate the subjects which it is desired to consider, yet they are not 
to be regarded as the exclusive topics of the meeting. Mr. Henry 
Lomb of Rochester. N.Y., now well known as the originator of the 
' Lomb Prize Essays,' oCTers, through the associatibn, two prizes for 
the current year, on the following subject : ' Practical Sanitary and 
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Economic Cooking ^ilaptccl to Fersans of Moderaie and Small 
Means;" first prize to be $$00; sccotitl prize, §200. All essays 
written for the above prices must be in ihe hands of the sccrclary. 
Dr. Irving A. Watson, Concortl, N.H.. on or before Oct. 1 5. 1888. 

— Dr. William Noyes contributes to the 'Jounutl of Sccial Sfience 
(No. sxiv.) a convenient summary ol the niuilerii view of the crim- 
inal typ*. Taking Lombroso as his guide, he shows in how very 
many respects the criminal presents abnortnal di^erences. both 
physical and psychic, from his feUnw-men. These cJiRcrcnces are 
to a large extent indicative of a reversal 10 a more primitive, savage 
type. It is hopeful to add, that many of the ]ieculi^tilies can be 
detected in children, and that the evil results which they forebode 
can be (D a large extent prevented by a properly directed education. 

— At the March meeting of the Society of Medical Jurisprudence 
and Stale Medicine o( New Vork the best method of execuiing rrim- 
inaU was discussed. Dr. William A. Hammond advocated stran- 
gulation by a silk or cotton rope as the most s.iti5(aclar\' method al 
command. He criticised the recent report ol the State Commis- 
sion, which recommended the use of electricity, .^nd said that the 
objections raised against the present method of execution would 
apply with equal Torce to any form of execution. Several of the 
members look exception to Dr. Hammonds siaiement th.it scran- 
gul.i.lion was painless, and Drs. Spitika and Brit! spoke in favor of 
the guillotine. The society l\n:illy adopted, by .1 nearly unanimous 
vote, a resolution condemning the bill now before ihi: Legislature, 
which embodies the recommendations of the State Commisuon re- 
(en%cl (o, an abstract of which has already been given in Science. 



LETTERS TO THE EDITOR. 

im Mlltatet rt^mirtd i%> frr^ a/ c^«4 fAitk, 

Twt<*ty t0fiet a/ tki num^r emt*iaimg kU t*mmmmiemii«m tailt it /mrmUkid 
/rt* I* Any terr^i/^inttiH am rtgiifU. 

Tkt rditar wtll i/ fiaii ta ftiHiik amjf furritt ftiu^mitmt ntilk lit rk^rmelrr «J 
tkt jtmrmal. 

Experiments in Vision Again. 

Some time since in 5i'/V«« (No. 262) we referred to an experi- 
ment which we thought indicated an interesting cunneclion between 
monocular and binocular vision. We have another to present here 
which seems in our own experience to |x}ssess a simitar importance. 
It is perhaps even more forcible than the first, and may he worth 
the attention of those interested in visual phenomena. 

Take two circles as represejiled in Fig. 1, and either bend the 
sheet of paper in the median plane, so that the circles can be made 
to appear in incUned planes at any desirable angle, or cut the paper 
so that ihey may be held al a suitable inchnalion to each other in 
planes that will intersect at any giv(.>n point. The larger the cir- 
cles, the belter will be the effect, the more clearly marked will be 
the results we have to describe. Now, if we incline the planes of 
the circles sever.nJ degrees, it is well known that the retinal impres- 
sion becomes ovular or ellipiicnl ; and the circles also will appear 
more or less so. when we make allowance for the judgments of 
csprrience which can rccogniic a real circle, although the impres- 
sion is not Identical with it in form. If. then, wc combine the cir- 
cles by convergence at this slight inclination, the central and fused 
image will retain its slightly elliptical form, although the surface 
upon which It appcirs seems a plane vertical to the median plane. 
The real inclination of the two surf-iccs docs not appear to deter- 
mine any irregularities in the cfffcl ; but binocular agencies, perhaps, 
balance the two opposing influences from monocular vision so as to 
present the appearance of a plane. But if wc increase the inclina- 
tion of the two circles and their planes, say each of them to 45" 
from the horizontal meridi.in. and cutting the median plane so as to 
form a right angle with each other, and then combine them by con* 
vergcnce, the effect may be entirely clianged. We find thai rivalry 
may take place between the monocuLir images, and that there is a 
tendency to see only one of the images al a lime, of those belonging 
to corresponding points. Not only does the circle appear elliptical, 
but its plane appears in its real inclination to the median plane : 
that is, the circle seems to lie in the third dimension, with one side 



nearer the observer than the other, precisely as It ought to appear 
in case that vision presents the real relations in space of its objects. 
This effect may ahernale from one inclination to the other, showing 
that there is rivalry between the monocular images for expression 
in the field of vision. Fatigue may cause this alternation. Hui the 
interesting tad lo be notctJ is. that binocular influences no longer 
avail lo make the plane of the fused images lie in plane ol the hori- 
zontal meridian. The circle seems inclined to this, and is seen in 
its real space relations, corresponding exactly to the innervation for 
the individual eye which sees it. If we may ever speak of monocu- 
lar influences suppressing those of btnooitar action, wc may do so 
in such canes as these. 

We have been able also 10 obtain more complicated results of 
the same general kind. This we accomplished by the use of stereo- 
scopic figures, as in Fig, 2. The experiment U performed as before. 



H placed at the proper inclination, and combined by convergence. 
we maynotice the inclination of both circles ; that is, the monocular 
images of one concentric set. The same alternation can be ob- 
served as before. But by careful practice we have been able to 
notice the larger circle inclined in one way to I he median plane, and 
ihc smaller in the opposite way. This makes the planes of the 
larger and sm.tller circles of the apparently (used image appear to 
cut each other at an angle instead of lying in the same plane. This 
can be explained by supposing that the monocular image of one 
circle is seen by Ibc right eye, and the monocular image of the other 
by the left eye. And as each appears to be in the plane in which 
it really exists, the two must appear to cut each other at an angle. 
Various alternalioiis may be observed, besides those mentioned in 
Fig. t : but ihey are due merely to the larger number of circles and 
the differeni possible rclatjons represented. The results arc es- 




Pio. ». 

peciatly interesting as calling attention lo and illustrating the fact 
that btnocular disi>arate points in their visual activity functionate 
precisely as matt(i,-uiitr disparate pomls. This is simply another 
way of expressing the phenomena of rivalry ; for we observe in these, 
that one area of the right eye may be acting in one w.iy while the 
corresponding area of the left is inactive, and a disparate area of 
the left may be acting in another way while the corresponding area 
in the right is inactive : hence ihc functional activity of one eye in 
rcgant lo the larger circle will not prevent the action of the other 
eye in regard to the smaller circle of Fig. 2. In this case the sup- 
pression of one of the binocular images in each case would leave 
the visual process entirely to monocular functions; and hence, 
when the inclination of the real planes is great enough to be noticed, 
it is (|uite possible that the effect would represent the two circles in 
different planes culling each other. It has required much practice, 
however, to get the results we have described, as the easier tenden- 
cy, when any inclination of the drclea is observed at all. is to per- 
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ceive ihcm both in the same plane. rcprc»ernmg the experiment of 
Fig. I, only with a greater number of circles. It is quite possible 
that very many expcnmenlers cinnot obtain ihc effect at all. In 
our own case wc are much aided by the re-idincss with which the 
innervation of each eye can l>ecarried on indepeiidenlly ofthcolher. 
In fact, Ihe phenomenon may be peculiar to our own experience 
alone, and may not be capable of verification by others. We shall 
be glac] to know if it can be verified. J. H. KvsLOP. 

B«lliai«T«, Md., Apiila6. 



Is the RalaFall increKainj^ on the Plaioa ? 
I NOTICE a letter from Mr. CuriLs in Scirnc^ of April 20. calling 
attention to an error in the accepted Fort Leavenworth precipitation, 
due to the reckoning of snow (unmeltcd) as rain. I have looked up 
Sclioit's original manuscripi. and find the large prccipit.ilion in 
January. 1871. cnlereil " 11.35* ?" sliowing 'hat the compiler was 
aware of a possible error. A careful examination of the original 
record shows that the true value is 1.20 for January, and 46.70 for 
Ihc year. For 1872 the amount should be 51.65. I am inclined to 
think that Mr. Curtis is altogether too sweeping in his criticism. 
The probability of such an error having crept into the bulk of the 
Fort Leavenworth records is exceedingly small : and. moreover, the 
records nearly all the way through arc p.irlially checked by parallel 
records at neighboring st.nians. 

It is certainly true. that. •• if such errors as these exist in Ihe 
records, it is surprising to find thai the rainfall of Kansasisincreas* 
ing." In this quotation from Ihe letter. I have omitted a * not * be- 
fore • surprising." The reason is plain. Since 1873 the Fort Leav- 
enworth records are not quoted, but only those of the Signal Ser- 
vice. Now, it is rccogniie<I that the exposure of the latter gauge 
will give loo little rainfall; and, moreover, the measurement of 
melted snow is invariably too small. Both of these causes combine 
to render the records too small since 1S73; and, if we assume that 
before then the records averagetl five to ten inches too great, it is 
easy to see that there has been an enormous increase in rainfall, if 
the last fifteen years average more than the previous fifteen, 

I wish to call attention to an exceedingly interesting point in this 
connection. During the last four years, Dr, Carpenter, at West 
Leavenworth, has reported from t'lve to iwenly-fivc inches more 
rain each year than the Signal Service two miles due cast. Will 
not some scientist residing near Leavenworth take a special interest, 
and determine Ihc possibility of such a targe increase in prccipita- 
lion in so short <i dis^cance? This will also have a most tntporiant 
bearing on the rainfall question. H. A. Hazen. 

Wathtnzinn, D Ci April it. 



Chloride of Nitrogen. 

It seems to me worth while to call attention to the fact thai the 
preparation of chloride of nitrogen by the electrolysis of a. solution 
of ammonium chloride, announced in your Ih.si issue (p. 206) as a 
new discovery, has. as a matter of fact, lung been known. This 
method of preparation forms, indeed, one of ilie stock lecture* 
experiments in many courses in chemistry. Incidentally it may be 
note<l that within the last few weeks chloride of nitrogen has been 
made in consi<ierable quantity in Gottingen by Dr. L. Gattermann. 
who has also for the first time made careful analyses of the sub- 
stance. The difhculty involved in such an investigation will be 
appreciated to some extent when it is borne in mind that chloride of 
nitrogen is probably the most cxpla.sive chemical compound known. 
Dr. Gattermann"* investigation has been spoken of in German news- 
papers as an act of heroism. Ira K^Mses. 

Rallimon:. A|>nt >8. 

Christmas Customs in Newfoundland. 

IK Scimte (or Feb. i\, 1888, it is .said, in the note on ' Christ- 
mas Customs in Newfoundland." thai the practice there described 
of tying a wren lo a bush, and singing the rhymes there given, is 
not known in other places. It may interest your readers to know 
that fifteen years ago certainly, and probably at the present time, 
the country tioys in County Clare and County Limerick, Ireland, 
if not in other counties, never let St. Stephen's Day pass without 
bringing round from house lo house a bush adorned with ribbons* 



withonihe top a struggling wren. or. if not a wren, some small bird 
for that day dignified by the name. The rhymes sung during the 
cruel ceremony were. I think, idenlical with those given in your 
paper. And in some way or other the coppers which the youths 
pocketed — given them at ihe houses they visited, whether on con- 
dition of releasing the wren or not — were supposed to do honor lo 
Ihe dying bird. w. F. STOCia.EV. 

FrederictoB. Csnaija. April ig. 



Oateological Notes, 

It is often extremely difficult to determine with accuracy the 
boundaries of the four centres of ossification which char-icterizc the 
occipital segment of the cranium in the various orders of the mam- 
malia. The tendency lo early co-ossi^cation of these separate cen- 
tres or bones, as they are generally described by anatomists, is for 
the most part so great, that it is impossible to obtain the informa- 
tion desired without the aid afforded by the collecliuns of large 
museums ; and, even with this advantage, perfect accuracy of dc- J 
scripiion is scarcely possible in many cases, on account of the lack^| 
of material. ^fl 

As a general rule, with noLible e.xccptions. however, the four 
bones — viz., ihe supra-occipital, two ex-occipitals, .^nd basi-occipi- 
lal — individually contribute, in a greater or less degree, to the for- 
mation of lhe/ora*Mf» moi^nitm, the amount thus contributed by 
each depending very much upon the shape assumed by that open- 
ing (compare Figs, t and 4). 
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In both the odtl-boofcd and^air-hoofed inim^ls (L'nj:u/a/a), tn 
the clcph.^nts iPraboscMiii). dugong and manatee {Sitfnia), in 
ihe pangolins {Edentata), and in the opossum {Afarsufiia/ia), the 
ex-occipiUls meet above, and thus shut out entirely the supra- 
occipital from participation in the margin of the foramen (Fig. a). 
In the remaining orders il may be said that the supra-occipital 
contributes from a third to a fourth of the border of the great open- 
ing, the lines of suture between this bone and thecx-occipilals nin- 
ning slightly upw.ird and outward to a point corre-';ponding with the 
level of the zygomatic process of the squ-iniosal. 

The ex-occipilals, with few exceptions, as in the dog {CarHtwra) 
and in the armadillos {EiieHlafa}, supply the greater portion of ihe 
condyloid surface, the remainder being furnished by the basi-occipi- 
lal. 

The lines of sutur« which mark the separation of these two seg- 
ments should be drawn from the margin of i!\ti/iirame}t magnum 
downwards and outwards, bisecting the inner third of the condyle. 
lo a point corresponding with the centre of the tympanic or auditory 
bulla (Fig. 4). In the cases where the condyles are the product of 
the ex-occipiials alone, as in the dog. the lines of separation must 
be drawn in the same general direction, but not so as lo include 
any of the condyloid surface (Fig. 3). D. D. Sladk. 

MuKum of Compaulive ZoOlogjr, Canbridse, MaM.. 
Hareti 30. 
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BOOK -NOTES. 

— U. C. Heaih & Co. have in press, to be 
ready in May, a book o( ' Chemical Prob- 
Itrcts ■ by Drs. Gnibfrekl and Bums of ihe 
Massachusetts Institute of Technology. 

— Messrs, E. & K. N. Spoti inform iheir 
friends and customers that they have re- 
moveil to No. 12 Corllandt Street, a few 
doors from Broadway. 

— Vol. I. is now ready of the new edition 
of Watts'5 • Dictionary of Chemistry." It has 
been revised .and entirely re-written by II. I"\ 
Morlcy anil M. M. Pnttison Muir, assisted 
by eminent contributors. 

— In the Amiffivr Kr^'trrv for May. Mr. 
Wiilision Walker of Leipzig. Germany, under 
the title of ' Notes from a German Vni- 
versity,' supplies many details of student-life 
which e^•cr>' one interested in education likes 
to know about, but which arc often hard to 
And. 

— Moncure D. Conway writes in the May 
CoitNi>fi<f/itan a \\\t\y article on "The Pedi- 
gree of the Devd,' which is illustrated with 
a number of rare and weinl pictures, includ- 
ing four pages in color. 



Proceedings of Societies. 



Pkihsephiml Soeifty. It'ttihtHgt^H. 

April aS. —J. P. Iddine>. On the Origin of 
Pfimary Quarii in baiaJi ; J. R. Katiman Some 
P«culixfilies in rer&onal ICquJlion : Cuopcr 
Curtice, Cumbrian Kock« in Tciineure. 

Botton Se<ifty 0/ A'alural Hitlery. 

May a, EUcticm 0/ O^een, — Prciidcnl, 
F. W. Putnsm ; vice-jiresitleni*, Ji>hn Cum- 
loinES, G. L. Uuodalc : cutstor, Alplieus Hyatl ; 
honnnrv secrelsry. Edward Burgeu ; «ecreiary, 
J. Wnlicr ^«wke« ; Irca-iorcr, Charlct W, 
Scudd«r ; libiarJAn, J. Walter Kevikes. 

Eadwejrd Muyi>ridge. Antma) I >oh:o motion, — 
ail Eleciio-Pholocraphic InvcKl^gaiion of Con- 
secutive PhottCi uf Aiiinial Movement!). 

Saeuty of A rts. BetUm. 

Apri/a6. — <ieorge K. Kuni, Precinus Stnnei 
in the I.s&t Uecaile. 

May 10. - - Williitm .\. Antlmny, A Study of 
AlieiiiBiiri); Ciencraiori and Kccciveta. 



Publlcatieiw rceclvcid m\ Bditor'* OfKce, April 



Alije.n> AfftijiluM CykpcdLit vl Kiwwleijge anil Lan- 

!iiaj{e. Vol.11. Amor. Brii. 10 An«niu. N«w Vark, 
li. Aldcn. Aj-j y. tt", yt ccolft, 

— Til* Mme. Vol. 111. Annaiklii lo BaplUa. 
New Vorli, J. n. Alden. i\t p. t*°, to ccntt. 

- Ttieumc, Vol. ]V. liipifam to Hilbeirr. Now 
York, J. B- .A,l<l«n. 11'. soccnti. 

TliCMiMC. Vol. V. Bilbitu to Brave New Ynrlc, 

J. B. Alden. u*. jocent*. 
AMVKK^t. V«I. |. No. t. *f- OiicdBo, The Ainer. PubU 

Co., iBW- 16 p. f. $j.to pir ycAT. 
AuKNICAH A>«t>c»li<iii tpi live AiiTunciTincnl of Science, 

pTOc««i)ini|it ol <hc, nt iho Tinriyiixth Mecung, held 
>i New Yoiii. AiigiiM, <iij. Vol, XXXVI. salcm, 
A, A. A. a. 568 p. 8°. 
Bxioos, K. Steam Mealing: iti Ciiptnilion of the 
^■iMicaii Pracuce of wirning Rullilin^ by Steam. 

iVaaNoMiand't Sc.Ser . No. (£> New Yofk. Vjit- 
lociraDd. im p. u*. yicentt. 
^CanaUjI tieoloskal and Naliiriil Kiiirriy Surver. Sum- 
mury Rrpait of ihc Up«m>'>n> of the, in D«c. 31, 
iS>7. Dtuwti, MtttLciui, Kosei. ft Co., Pr. 40 p. 

DctLIK. C W. A<ridentm and Kmcrxcncici. jd ed. 

PhiladelpIiU. Bliikiiton, iri [>. ib*. 75ccnti. 
EHUK.I>ic lief. 11-15. I^lr"ie. Kmlehcfi. (". 
GlLLUOli, (^. A. N>iir« tin Ihs C"mp'«um Knitdnce 

0( FrtatoiK. BiJck Pieo, HydntuUc Ceiuoiiii. Mor- 

tmn and Concrete*. New York, Wiley, iqS p. B°, 

I) so. 
l.*C"Kis jutviJi. Evoluiiun si.d it> ReUltcm to Re1i- 

eloiii Thouglii. Nt» Voik, A|>|i1c<oa. ^44 p. i»*. 

fi.SO. 



U'XsiLLV, J. B. EihiCB or Bnxmg and Manly Sporl. 

Bouon, Ticknnt. ijBp. i>". Ii.so. 
Pbstkb, W. The Mind o( the Child. Pan T, The 

S«atm uid llie Will, Tt. by 11. W. Brown. (Inter- 

nacional Educacion Scric*. Vol. V[l ) New Vvrk, 

Applclnn. J46 p, 11". *i.jo. 
TYRmui., J. I>. Repfwt on a Pan cvf Nnrihem Alberta, 

and Pnnloni nf Adjacent DUlricti oi Aumiboiaaiid 

Saikalchewon- Montreal. Dawion Bros, it* p. i". 

15 cenli. 
U, ,S. riKUL(iuit..M.?i.Kvai. Top o|[TSph leal Ma)Mot Pot- 

lioniof New Jf rxy anti Alatiania. 14 mip*. 49 by 

jo.jcm- WaihirmtoOf i;ov«iin)i»iii, iHSI. 
VKurntDd-SiiBLuoN. l^iiUe. Yankee Girl* in Zulu 

]jind. Npw York, Wnrlhinjtlon. 'Stp, u*. #1,55, 
Wk(.man.s. t., Jr. The l>miLif and Camlruciion o( 

Miu^tvry I^im». jpving ihc Method eniplajred in de- 

trtmi'iiriii tlic riniile iif the Quaker tindgr Dim. 

New Vurlt, Wik^. 106 p. 4°. f 5- 



German Simplified 
Spanish Simplified 

The lollirwiriK will In: fi>iin<! eminenlly |iiali.t»1 tir 
■elf-inklnK-lion : li.) German Simplified— Compltt* In 
II ntimlirn (w'(h kirytl9t.ro. 1* ) Spnnish Siltiplifled— 
It [lumbcn (wiih key** 10 ct> each ; No. S now ready ; 
■ new number on ihe firm of every motilh. Suld_ by alf 
bookiellEn. Seiii, poitpald, on receipt of pili^e, by 
Pml. A. Knoflachi 140 Nasau St., Ne* York. 



TILESTON Si HOLLINGSWORTH, 

64 Federal Street. Boston. 



Amusementa of N«w York. 



MaiiufaLluieniof FJoe Book Papers for let. 
ter pre** and cut imniinR. The attention ol 
mLljIiishcrfc and primers is culled to our Ivory 
riniflh (no gloss) wiper. A boon lo stuiiiotis 
men, reflecting no dazzling clare mjorious lo the 
eye>, Anproved and used by the l>e»l cdnca- 
linrbftl pnhniHcrA In tin; coiinirir. 



ANEW MAGAZINE -THE SWISS 
I>uTul«d ^4> (prHdxia a !.■••■ «[ PDri^Q 
nniiifuai-uiIU* |io.ip«i Kdil'-d VjDUOO 

(>r lUiii •'■ >< ntt-t^Uti, frrwdeulallbe AraMlf Aw"- 
.'iiiii.xi. irid •iionaaiiin(St MfA") * aa lb« olBtrial iDaa> 
ciD" >1 thui li'wlr. ttiuarmr turavlvoowIOeMtta, ar» 
oanUtnr ln\l uthaiTiiilinn (or R mnitth'. 

!«.D.C. HOD<lJ«,Pi*M.i«»ntu. „ „ . 
Nsoltnn l>ii* I>«P-', 4' lAla)*iU> rt»oa. Nhi* VmB. 



Positions Vacant. 



Inquiri^ trom employerain want o[ ihoictkilkd bi any 
dcpartneDt of science in iu widett tcnae will be inaencd 
in tku oolunn WITHOUT CHARGE. 

Thelaborand capenae involved in asccnaininc what 
peniiicna ate open, in graiuituouiJy advenninK them and 
in allendltitc lo tbe correipondence of applicantis are in- 
curred in the intcreii and fur the errtMu'e* btne6l of 
luiKritm to Sfifmff. 

Applicnnta ahould iotrkiie the neceMHuy pottife, for 
(orwardingTheir leiicrv 



1 — A PTofe»*or will be appointed by the Board of Vi»- 
•(■trk 10 ihr Chair of Hiolnsy and AKncuttiire in the UnU 
vinily ul Virsi»i», on ihe jjtli r>f June, 1*88. Tbc ca)L>l- 
umcnii of thepo«iiion arr Ij.oou pet nanuniBiid a dwell- 
ilia, [nituirio may i<c addieu«d l« Cka*. S. VutanLi, 



Wants. 



AS EOUCATKD ASTt CAfAHLP. ffKSO.K 

winlsd in every town aikd city 10 canvau for aub- 

acription* In Scifme .- tibeeal compeautir>n. Addrna, 

naming rcfarencei, PtJBLBUHIi or SclKMca, f 7 l^afayecte 

Pl«c«, Naw Vrnk city. 



YCEUM THEATRF- 

» DANIEL FHOHMAN. 



Cor. 4th Avenue and lyl St. 

THE WIFE. 

A New Play by D. BaLAaco and H. C. Da Mii.i 

Precoded by Editha'i Burglar. 

Evenini;*, 8:15, Saturday Matiaeo a 



I Manage*. 



MAIUSON-SfJUARC THEATRE. 
MR. A.M. PALMER, Sole Manager. 

J. M. HILL'S UNION-SOUARE THEATRE 
COMPANY. 

A POSSIBLE CASE, 

BYSVDSEV RC^ENFEIJ), 

EvcniitKa B:}a. 



pASINO. BrtWwa* andjQthSt. 

^ Kt-Aniiin It I. Matina* Salurday ai 1. 

THE bkii;ktrst,mkrrik.st,and MOST en- 

JOVAHLFCOMICOPKHA KVKK PKIL-iKXrEI), 
AS PF-KmRMEI) NFAVtLV 7.... I IMKS. 

ERMINIE. 

RECEIVED WITH ROARS OF LAUGHTER. 



BROADWAY THEATRE. ClXiSKD 

UKO.ADWAY. CORNER ,iST-Sr, TO-NJC.HT. 
Manner >fr. FRANK W. .SANGER. 

Hanilsomeil and laleit ihealte in Ihe world. 

J. C. DUFF OPERA CO. 

in the ipettaculat cmnic tr|i«<a. 



WEDNESDAY 
MAY 2. 
MAY a. 



THE 

QUEEN'S 

MATE. 



BOX OFFICE OPEN FROM u 10 A. 



BIJOU OPERA HOURE. SKCOKD MONTH. 
DIXEV. MILES a BARTON PtopHetor*. 

Eveninga ac S;is. Mating !>ati:iid«y al ■. 



PEART. 

DP 
PBKIN. 



RICE ft DIXEY'S 

ntrfeirlly luvely pfoduclioa a< 

Byrne'* Chinese Comic Opera 

PEARL OF PEKIN. 

Cut iii cti.clleoi Lhaiaclcr, 61 artlala, 

including the talented comedian, 

MR. LOUIS HAkUISON. 

MONDAY, MAY j. joTH NIGHT. 



Y .TH STKEETTHEATRE,CORNER6TH AVE. 
*4 J.W ROSENQL'EST MANAGER. 

MAIINEES WEDNLbUAY ANLl SATURDAY. 

jNP MONTH AND CONTINUED SUCCESS OF 

THE STILL ALARM. 

I>y }(i*epb Arthur. 

HARRY LACY AS JACK MANLEY. 

Seati aecuied in advance at uiual pricct. 
Gallery, ijc, Keieived, jjc , j.*.. tjk., fi-oo. $■.$<>- 

DALV-S THEATRE. Broadway and toth St. 
Under Ihe nananiaent of Mr. AUGUSTIN 
DALY. 
Orebeett*. %t.v>. tVrcM Cirde, ti. S«c»nd BalniDy, tnc 
EVERY EVENING at 8:15. MATINEES l^»t .. 

i MISS ROSINA VOKES. 

AND HER LONDON COMEDY CU.MPANV. 

T; DEN MU.'iEE. ijd St.. Uivsen jih and «lli Avo. 
^~ Open from II to II. Sunday.! to 11. 

New Grcaipa, New ramiinin. New Atlrariioaa. 
EKDELVl NACZI. 
andhii HL'NGARIAN ORCHESTRA. 
CONCERTS ntOM j to j AND B to ii. 
Second exliib<ci<>n uf rainiine* otTW open. 
Admiaaton lo all, so cent*. Chiuren t5 cent*. 
A}«cb, the Myttilyinji Cbaaa Aatomaion 



H. O. CAMDEE, ELECTROPATHIC PHYSICIAN. FORMERLY 
VICE-PKESIDKNT AN1> ACTUARY OK THE ELECTRIC ANIl VITA- 
PATHIC INSTirUTK, A [' WASMINOTON, Ti. C, GRAHUATE OF 
THE VJIAPATillC MEDICAL COLLEGE OK CINCINNATI, C. 
UESIDKNCK AND RECEPTION PARLORS. NO. 16; WEST 34TH 
STREET. BETWEEN UUOAUWAV AND l\il AVENUE. NEW YORK 
CITY. GALVANIC AND KARADIC BATHS. &C. No medicines are OMtt. 
Etectiitity ia u*e(l ni my ELECTRTCAL INSTITUTE wlicfc »ill Acute and 
Chioiiit t.'isTT.tses arc successfully ucalcil with Elcctricjiy. i)y thi& ALL-powcrfitl agent vr« are 
(^nai>lc(l In rcinfivc Kheumali^tm. Mol.iria, CtiroTTli, DysjiepHi.i, Paralysis, Kcialicn. Premature De- 
cline. Invaniiy, IVntncss, .Avihtna, ]'(olap<iiis>Ulcri. ScrofuLix. Sfiinal Dii^caao, Cnncers. Kidney 
anil Liver DifFicnltie^, IJuijiiy. Lumbago, White Swelling. Tumori, BranchiiU, Noi.ie in tli« 
Head. IIy4lerin, Ni^rrnii»ncM. Sleeiilcwnew. etc. Als-i Blood DiKiites of whnlCTcr iwme or na> 
tare or )il>w long standing, thoroughly eradicated fioro the sys.'em. 

Call or send for my 40 P«g:e Circulars. Consultation free. 
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OLUE 

•Bd Um)m>Ic* bnOi'ir lirri viirli. Ill >urr 




I OVKR , 

rsoo 



hM InoaaM* im nlliiitutnHmrnlnc "Win mn'^^ I *' 

WW tMiMlh]r. Ii.^r...^h.t ih.t YMK ONLY Ge^UIN 
wVu**) lilqulrl (i-ar iimirutMIiirta ^,1117 l>i ihi 

RUSSIA CEMENT CO. ^"i^.?^^^^: 21^ 

Tbf"" ii^iK^ii ATO BS^il In itir ■smiUiwiiitMi liinUIUW 
Bt Wutirtiiitau /or all tbt <roi K »f itiouiiiiui: ^pecl- 
CDttiis— liy tliaOor«mniMit ATBcDKlonu'l Iivg>iuuii>*ii[ 
BulMlu^ by Ute I'uUmAn I'slat-^ Cat Ca, Maiwu A 
BaullB OrgM> luid l>Uno4.V,aiiJ br thoiuuid* of 
ttnt-edaM inwiurai:turer« and iii«ebaiita» tbtonsbMit 
lb« woiKl. lor All klnd» of Ilia work. ProtmuiMwd 
BTRONGBBTAUUSt^lVE KNOWN'. Snld la ttn ruuia 
tot moattudca and lunntfuri*, awl In lioltiwi for 
tannyuM. Tb« inui guiuiUiir Miiil boWMu Jan., 
18B0. aii'1 -Ii^".. 1**^. '^ 1^1 |)Aj-Kt of lh« worhi 
anouuiiMl w uTorW wti.Liow aon-i.M. B*aur»*u') 
Ml U)» ii>tnui>r l.erafe's mwlo only bj |{n«u 
ClMIKT CO. 



KIMBALL'S SATIN STRAIGHT 
CUT CIGARITTES. 

PcO|<)c of telincfl tanie who 
(lerire cxicpliwially fine cigar- 
ctii:« lihuulii ntc imly oar 
STKAIGIIT CUT. put o)> 
in salti) pnckeu and boxes of 
lO*. »(». 5U*. and lOo* 
M FIRST PRIZE HEDALS. 

AVM. S. KIMBALL Ac CO. 





GOOD NEWS 

lit *■[<■»' iii'li-i'i Ml- II I" 1 1 : iif. 



fiT.-.! ^. 



r. 



I ti:. 



■ .1 



& Ih-iu' <i < < 11 '. ' 1 

IJr.W I tl.: ... 

■■ l:(-f Till I PI -■■■ , ■' -.; :■, i:;... 1 I .,,,,-1, 
' il'ir4]T. ('•irlutl parUouluvBildrcM 

I VT S>II;HI( A.t T«A (».. 

31 •IHt M V cwr S«.r»ew Tolk, 



W.H.WALMSLET&CO 

Rtcoaaw^iui TA 
R.& J. BKCK. 

1016 Clwtlniit StfMi, Phte. 

Microicopes ami all 
Accessories >nJ Ap* 

fc »'"• Photo-lWicro- 

g'aphic Appaxatui aoJ 
utfits. 

Spectac lev. Eye 
Glasses, Oi>era ami 
Marine Glasses, etc. 

IlluMiatcil Price Lisi 
mailed /fr/ lu luiy nft- 
drcis. Mention bciKNCe 
in corrnponding with ui. 





The Travelers Insurance Company 

ol llait(oi\].Ciniii..«(ii»iiic<l iS64,iMU« both Li/t 
firtkU* ■od Actidft Ptlieiti. Onir la's* acoMem 
company in Amcnu. Only h a yaar to iwofcMioBal 
and buuncai omb iat Each fi^aoo iamranoe, with fj 
weekly utdMHtdy. Ha* paid poticy-holder* nearly 
$11,000,090. All polkiM aaa-f*rft«ubk. All claiaa 
paid, wilhout dBConol. aad iAiacdnuly on Koclpt of 
aaittUclory praol. 



J. GRUNOW, 

4JZI HUlh Avviiuc, NpW Varh 

F.xabluhed iR^*. 



Microscope Stands, 
Oil Immersion Obiect- 
ivea and Abbe Con- 
densers for Bacterial 
and Histological Work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 




ESTERBROOK'S 
STEEL PENS. 

OF svnmoa a m stasda sd qoaut y 

Leading Nos.: 048. 14. 130. 135. 239, 333 

/'or Stilr hii nil Stttlltinrr*. 

fME UTEIIIOBK <TUl PER II., 
Work* C«Mi»B. N.J -ifl JaHard,. !(r«* York. 



HYDRAULIC 

ELEVATORS and 
WATER MOTORS. 

Sfilfyr A'm- Cmlaiffnt 

Tuerk Hydraulic Power Co. 

CHICAGO. HEW YORK. 

39 Dou-bom SI. IZCwtlanASI. 




JAYNE & CROSBY LEHER FILE. 

M MAtirUUIIKO TO OHH, ADD IS Stir-ClSlllia. 



PaiMibNl 
Jam;, 1S7. 




Any paper ran Ik* ri'Ii-iiHi-d i>_v {luUiog it 

ui"-vur<l aud (or^nrd, 

Staol Wires Hickfl Pla^ea. ^ 

Sand tor Dwucripiir* CireuUtT. 

JAYNE ± CROSBY, 

1 to UBEflT* St., Niw YORK 

If ymr ataUaar- dnra Bt>t handle aar pioda, 

M'tltO 10 •■■- 



PORTRAIT OP AOASIIZ.-Ckapiet 9. ot 1li<r 

* A,tULi( AiHirisriiMi liJi |(ir »Jk phuiu^raphf of 
Pnf. Loun A|{mii( 7; c«nti. AddivnC- B, araaaiMb. 
ju Day bi., SoManilla.HaM. 



AlaDii*)t Uvtercni'f! Indexes. 

ItefEiMKe* ■» nnd Imiw;rip4t nt lrin>Iali'>r>\ ril ihc 111- 
cnilure o( \r>\ ii'ijacr fiunlihcd l>y B: PICKHAN 
UANN. W«<.Hi»cioii. D. C 

Coireapoadaair Ice, tocont*. EapUoAlory CBMaM 



A TEMPORARY BINDER 

for Seiente 11 now readjr, and will be mailed 
postpaid on receipt of crite. 




Clorli 

MM Motueeo 



JO ccaia. 

JS «*«ta- 



llii* binder i« ttvaay, daralile and 

clesanl. ba* (lit *idc*tille. and allMWa 
the opmiag ol ihe pacw pwrfoctl^' 
fljt Any number can be tak«> out 
•ri nf\Ar.vA inlhnut diMurUinn ih4 
iitlicn. ani) Ibt Mpeik tiw. ofl oiuti- 
lai«<l for «ul>-M<tMii pcraiaatot Usd- 
ing. K,l«d <n tbiit bindai. .ViVnf U. 

«I«jy> ornvsnicai tut retaraacc. 



N. D. C. HODGES. 

47 Lafajreite Place, New Vor)(. 



President Ballard^s Ne^w Book. 

THREE KINGDOMS 

THENEWHAN D-B OOKOFTHEA. A. 
IS NOW READY. 

Tt n^ed sDarc«ly be said thai avery member ahcrald bave a copy of " Thre« Kiogdotoa.** 
A haudaOEii^ piotnre of " ProTeitBor AglMla eiamiuiDg a Bra Urchin " farmn tke fronUNpleea of 
tb« Tolnme, every page of wbieb {4 replete witb laterestlng and Importaot infornuilfoi). Tbe 
liirt of reftireooe bookB. arranged topically, is tb^ moet vataable ever cooipiled. 

Price to Members, 60 cents. Regular price. 75 cents. 

THE WRITERS' PUBLISHING COMPANY. 

21 University Place, New York. 



-^K>* 










Moro- 
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^ illustrv\tiVe 

AND ADVeRTISINQ 
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I^tW^RK Place* 
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Vol. XI. No. 375. 
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SiNOLB Copies, Tkn Cbsts. 
t3-5o Pbr Ycak. in Auvanck. 
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Editorial ...... 

Lack ol News froni Stanley. — Death of William C. Wyckoff. 
— .\ Refuge-Hul in the White Mouoiains. 

Dr. Emil Bessels ..... 

The Course of Human Progress J. W.Pirwdl 

Influence of Forests upon the Climate of 

Australia . ..... 

New Zealand Letter G. M. T. 

Grunwald's Theory of Spectrum Analysis 
Health Matters. 

Ifilihihciin in New Voric 

Dipl'.lheila c^TTinl by Turkey* 

Lead in Wntcr 

Puie Water foi Vtcnn* 

Disinfect inn uf Library Uiwks 

Morphine Hftbil in PkHs 

Parteur .... 

Illuminating-£a> 

Typhoid V«ccination 



219 Electrical Science. 

Central Stiviion Lighting 
Hi*ctric Sireel-Carf in Ualtimore 
Stupeniiion^ for G«1vanomcii.-i}. 
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Book-Reviews 

Andent Legend*. MyKic Charms and Superstitions of Itelanil 
Aldcn'K Manifold Cyclopedia u( Knowledge aod Lanipiage 
Ptaclicfll Htnia (or Draughtsmen .... 
Memoiandn on Poifons . . . . • 

Notes and News ..... 
Letters to the Editor. 

Is the KainTail incrcBMng on ihe Plains? H. Ht'm da^lan 

Sigi^ificiince of Sex .... Jcitfh Lf(.«ntt 
Catchini; fixed Koms of AnimftI Llfeoo Trani.[)atciit Media 
for Study Robert T.Jaeksom 
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London agent: G. £, Stechert. 26 King VVilfinm St., Strand. 
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EdItlOD 



NEW AND RECL J^^C^TIRC BOOKS. 



of Watts's Dictionary ol Modern Theories oj 

By Dr. [.olhar Meyer. P 

Cbemislry. 






Tf be puhKihed in Fmr Votum/t fivw. I*ritt 
tath Si 4. 50. 

VOLUME L NOW READY. 

Watts's Dictionary of Chemistry. 

Revised and entirely rewrrillen liy 
H. FORSTER MORLEY, M.A . D.Sc. 

Fellow of, and laiely A>sistain Profes.sor of 
ChcHiislry in, University Lollcnc, L-ndon ; and 
M.M. PATTISON MUIR. M A..F.R.S,E. 

Fellow ard PralccKir in Chcmlsiry, of t:onviUe 

and Caiu* College. Cnmhriflgc. AsKtftied 

by eminent contritmton. 



" The great advance* in themiiiry made with- 
in recent years have icndcfcH it aliiiO'l impera- 
tive that a new edition of Watis's Dictionary 
should be prepared. Not on^ lias an immenK 
number of desciipuvc (acl^ been aided to chem- 
islry in the atiarter of a century which has 
elapsed ^inc-e the publication of (he lirst edition 
began, hnt ihe whole «»|)eci of the science, and 
lis relation* lo oihcr branche* of natural knowl- 
edge, have greatly changed in that time. The 
clunges have been vt great and far-teaching 
that a new ediliun of a Chemical Dictioniuy 
which saw ihc lieht Iwemy-five years ago must 
needs be a naw book." 



1..1 



in the Univcrtity of Tn ' i 

from the German (jih c.l li, !■! ;.^ I . I ;ir,.Lji> 
Bed^on, D.Sc. (l-ond.), B.Sc. (Vkt.). 
F.C.S.. Professor of ChemiMiy in the Dur- 



1^ Course of Lectures on Eledriciiy. 

Deivered before the Society of Arts. By George 
Forbes. M.A., F.R.S (I., and E.). F,R.A.S., 



M.S.T.E. and E.. 
Ciown 8vo, I1.50, 



•Assoc. Inst. 



^T^tlrvl" l^:^:^ ^^^:!^: Eledrdly M PMc schools and 

F.C.S.. Professor of Chemistry in the Firth 
Ctdlfge, Sheffield. Svo, cloth, $$.$0- 



Colleges. 

By W. LardcD. M.A.. author of "A School 

Course in Heat," in uic a[ Rugby. Clifton, 

Cheltenham, Bedford. Birmingham, King's 

College, London, and in oibcr SchooU and 

Collcgea. Crown 8ro, %t.Ti. 

By Rflbcit Calloway. M.R.LA.. F.C.S., with' _, , ,. ^ .* , • , ^ « 

71 Woodctiis and ntim«roa»Ex«rciRc»and! /Ae TeSfWg Of IvatenalS Of COIf- 

Aiiswcrs. Crown Svo. [Nearly ready. 1 



The Fundamental Principles of Chem- 
istry Praciicatiy taught by a new 
Method. 



Inorganic Chemistry, Theoretical, 
and Practical. 

with an Inirmlnciitni lo [be Princijile* of Chem- 
ical AnalyMi. By W. Jago, F.C.S,, F.I.C. 
With 41) WcnJ'icuttand iiumetnusQueKtion." 
and Exercises- Fcp. Svo. 80 centt. 

Elementary Inorganic Chemistry. 

AllernativeCourse, Uy W. Fumeaitx, F.R.CS. 
Lecturer on Cbenii«liy, London School 
Board Fcap. 6vo, SocrniA. 

Experimental Chemistry for Junior 
Students. 

By/. Emerson Reynolds, M.D.. F.R.S, Fcp. 
Svo, with numerous Woodcuts. Pan I. 
Jntrvducttfiy, 45 cents. Part II. .'Vhm. 
dVtfM^, 75 cents. I'art \\\. Mitah.%\.0%. 
Part IV. Cardan Cffmp<'um<ft, |l.3o. 



strucfm, 

A Text-Book for the Engineering Laboraiury 
and a Collection of the Re>ulu of Experi- 
menta. By William Cawihome Unwtn, 
F.R.S., See. 8yo. illustrated, $7, 

Old and /ilew Astronomy. 

By Richard A. Proctor. Part I. will be pub> 
lishcd about April r, 1888, and the work 
will be completed in twelve monthly parts 
and a supplementary .lectJon. In each 
there will be sixly.four pages, imperial oc- 
tavo, many cuts and two platen, or one 
large folding plate. The price of each part 
will be QO cents ; ih&t of ine supplementary 
section, cnntaining table*, index, and pre- 
fa<;c. 3S Cent*. The price of the complete 
work, in cloth, 9t2.oo. 



For sate by all booksellers. Sent on receipt of price, by ihe publishers, 

LONGMANS, GREEN & CO., 15 East Sixteenth St., New York. 
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THE ETHICS OF BOXING AM) 
MANLY SPORT. 

Oy JOHK Sovi^ 0'RiiLi.V. I TOl. tiinO' Pn>fi»ely 

UluRmted. ti.so. 

** Tlic prcMTit bonk <verywbere bejtn the lUmp of (he 
huiil of one tliotvujiKlv »b4 practivally ccrnranaat witli 
hh Hibiccl." — TA* Hii»k Kn-ftr. 

"Mr. John Boyle O'ReiUjr, u uvqnrbndr know*, ii a 
pradicttl » well s* « tSeoretkal aulhority on boicing anr^ 
01 k«r athletic «KnciKi< and hi> bnok iKHitftmii, hniiic* 
(he diapnn an boann(. ■ long pr*ciiait tmune oa irain- 
inf and daitjr cnrdH. There ii ■ euriotu chapter on 
■ncUnl Iriih |^Rie> and »port«. und the many illmiraiioni 
of the work iaclixlc an «ti£niviiig of Mr. I>o>iofhue'* 
Id«alUc<l SuUivaa.*' — ^Mfdn Patt. 

"The inherent love of (he I)Titi»)i race for altilelicsand 
boaiDg » reviving al > marveilo-it the* anianR ili de- 
icvndknu in America. Mtd ihai the piinj- bleep* and ul- 
luw complexKim thai prevailed durins ibe dav 'A Puritan 
repretfian, arc diaappurlnj. Whaievet, therefore, ihkii 
Hacha (lie ait. (cience. or raiian J'^t'n of ihe ;hing >■ 
naluralty urclcoine amonj a prcliy irid« con*tltuet>cy< 
And ^oil* a|ian frum ht» poetic giiti Mr. O'lteillr teeni* 
la be ihc prophet-elect of iii>dei|[rxluai«s fin And out of 
coUagt) la tbif an." — Battmt Advtrtlttr, 

AN UNCLOSETEI) SKELETON. 

By LuctiBTiA P. Hal* and Edwik LA<it8TTrR BvKstii. 
I vol. jimo. Uaifona with " Penelope'i Suitori." 

JO C*Dt*. 

A charmiticltiilculs, n capital companion toitapop- 
ubr piedeccMOT. 

THE LAWS OF EUCHRE, 

Al adopted bf the ^omenet Club of BoMoa, ^Urch t. 
iStt, a-ith K>nic tujfgcit loin about the play, By H. C. 
Lnui) aad JamuDwicht. I toI. ifinM, joceni*. 

TICKNOR & CO., Boston. 



HARVARD UNIVERSITY. 



Ibrefi Cruises of tic Blair 

A CoKIRIIlljriO.S* TO AMEHICAN THAl-HSSCJIi- 

KAPHY. Three Cruises or the Umteu 
Statu Coast and Geodetic Survkv 
Sti^AUBR "BlaKk" in ihe (lulf of Mexico, 
in thcCarribran 7ei, and slong the Atlantic 
cout i>r tlie United Kiaies, (rum 1S77 to t SSo. 
By Alexaniiek Auasmz. Wirli Many IHu^ 
tretioni, lit ivro voluract, royal octavo, gilt 
top, 13.00. 

Theu volume* give the .r»ull o\ dredging 
aloDg tlic Atlantic cotui and in de«p water \ de- 
scribe tiic cuiLtour of the ocean bed, the fauna 
.tnd (lie (heiiuic ctmdiliont. of iKc len ; and con- 
lain a siaiemeiit of what had liccn learned from 
previous ex [ilorations as >vcll a& ihe exten&ire, 
varied and deeply ititereMing lacU ascertained 
tiy the three crtiUes tpecially reponed. The 
voltimes are illuuraicd with m:ip<i. scciiani and 
figures of the dc«p-sc« fauna. The scientific 
value of the watk 1* amply gaaranteed by il« 
authorship. 

•■* Far t*i* if mU t**ktrlltri. Sfiliy mmil.^rtt- 
/a fV vm rerfift a/fru-r, iy lit Ptthliikfrt. 

HOUGHTON, MIFFLIN k CO., 



MAGIC S«e»e<^ici>»» »nd th« Bwl View* 

L^ANTEKNS '"" ^'''*'> Church, Hone, and 
t^ienlilic Exhibition*. Best appa- 
niittt, n«ar v{rw«, l.arc<ii ttoek. Rsilaccd price*. 14 
Ymh' Practical rxpetiet >x, !IIu«. OialoKut Free. 
GEO H. PIERCE, 
136 S. Eleventh St., Philadelpbia. Pa. 



Couiitsof in*ttut:li;)ri will lie ;iven In (he fallinring 
•uhj«eu diirinjE the mmmer vacation of iSSB : — 

Bolauy, Cheniikli^. Kixntli, llermin. Irtol'jgy, Hitiuty. 
Phyria, Phytica! TrainlnE. T')pujtr»i>hy. 

cat mfomBlinn apply 1^ ihc .Secrelary iif Harvard 
Vniveniiy, Cambridiie. -Ma.*, 



Schools. 



MauichUMtU, Bi»tun. >5> HunliaKton Avesue. 

Jy||ME. E. DECOMBES' FRENCH AND ENni- 

liih ifomc School for mi Kirli.openn Scplemlifr 19. 
1SS8. $1009 per year. Ko extra*. HigheM ttelerence*. 



Mju.Tchiiwiu, PIytnc>uth. 
jyjR. kNAPP-.S HOME SCHOOL FOR BOYS 
|liiv«nty-&»l ycjiil, — Be^tni ikplember m, iSS>. 



New VurL, EVelckitl, 

SUMMER SCHOOL FOR BOYS. — PrEiCSKILI. 
Military Academy, Jtinekilh to September sth, 'A& 
Send for cireiiUr. 

J(,jHR S. TiLfax. A M.. M.U . PoolakiU. N.Y. 



New Vofk, Riislyn, l»n|; liland. 

THE BKVANT >CHO(H^ — A BOARDING 
tchiHiI i>( the hii;ltc«l cUis4 (.it liny*. Prinury. Inter- 
mediate, and Aciiii-nut l)c|MttiiiPiitt ; (huminch Military 
Orxanit^noo *^^ Ditcivlii'e. wiih SyklCBUiic Phyvit.il 
Traintnc. School pnaporty rc|ire*cn!lnK an nutlay f.f 
ever t-JjOaCMM I line [>f the Anett in th? L'nitHl Male^, in 
pruNtnuty (0 ca>3iitTy**cM erf the laie IVilIiani Culleti 
llnrattt. 

SUMMER SCHOOL FOR BOVS, 
June siiil tu September i«l 
■■ The b«t located and muM luvcaaatul of the SuniuiEr 
^(.h'j'jU lur Boyt. Sthnnl prnper ty beaiiiifully titnatcd 
on fail water. £^*ciy fncilily lor aludy and miealiou. 
For cAlalocue of either *c**ion. apply to 

(Jka. Bklrct CoMTUViic, Principal. 



New Voik, Tairylnwn. 

MT. HUPK LADIKS' SEMINARV. 
fail Pticci. Numliet hmitcd. HoMe Gate. The 
only exiiiik Mu>ic and Art. ThDrDiigh Tcufhinj;, 



"EXACT PHONOGRAPHY; 

A Sj-.lem Willi CO.SNE_rTlI!I K ^ I KOK !■: Vl IWF.I. 
SIGNS.'' hy Geo. R. Biahop, Slenocrapher of N.V. 
SK-ck rxrharntc, member (and in \t&\ Pmidcni) N.V. 
Sijie Meuuti'n' A*i'n. «t Complete Tejit-Bwk.— 
idaptcd toSELF-INSTRUCTEON, — of a REVOLL'- 
T10NAR\ SVS I EM.lh.iidiicardi ihr iaiteliaue tv<n». 
cl I xj.fctf "i the ^')mmon ph4~iDOffraphy, and i^cuiea, \t\ a 
, 1 ' ;,inovaiir-r^, EXACTNESS wilh , HREVITV. 
. I ', .idipl'^l tu Leipl and other Techntcat work. A 
; i. Ti' .;raphic aiiihrjr wnte* of it : — "On ii^hnical mjl- 
ici, you are ahead of any funu of Piim^ia't phonug- 
rauhy." The aiiih^r cUim* ctiual superiority on tarn- 
men. mfMyiiatx w..n\^ SHAKPLY aad SUREI-V 
DISTlNLl-i-iKlNC ai»d WITHOUT .SACKIKICF. 
ul BREVJ rV, whrcc Ihr <itd phonnurajiliy miikr* iiadib- 
tinciion. A MODERN WORK. AUAI'TF.U 10 MOD- 
ERN REQUIREMENTS. Hve pp. I-atin Ijiw M;ii- 
iint. Ii> klii'rthand. illkiairate iu adaptation lovatiQUhUn. 
ltiJabf'^4. Of lA" pp., )9i are criiirjVfd, — iltuiiratinii all 
pr»L!ple* wiih unpte^-cdeated (ulucia, 

E. D. EASTOK, Waabinjpon. D.C., official St«noKcapher 
in M.ir Route iiod Ottileau triah. *ayi of the work 1 "Am 
uiiilicd th.1l by (he ly^tem iherein ■!.■■ fully >tt out, itii- 
dentb mav loim to wrilv sliuiihai"! with Kiealer oettaiitty 
and frtetismn than by any ol ths olJcr lyiicnu," 

ISWC S. DEMENT, Chicago, Speed Con.teiiani at N.V. 
Slate Stffnr.jr'rt' Au'n meeiinf, 1M7, *ayi: '" You have 
ceitiinly capMM.'i the priie on Itgibitilf." 

IHtO. C. ROSE, official Supreme Coati SKuoR'r, El- 
Diira. N.V., nay* . "' I think it ia a great iaiprrircincnl in 
the arc phunvicraphic." 

W H.SLOCUM,'^f>icialSuptemeC(nirtSiennu'r, BuSalo, 
uya: *' Muit cMtiuraiulaie you on y'-ur tiiccet* if) pn>- 
ducinR Ii ihr wnrld j rfittimnhlr >y«eni of thnrthand." 
and " I think ibc fralEiiitly awe yuu their liearly tluiiki 
(or (lie able mioner in which yic-u have deinoriaiiAied tike 
reatibiUty of tXMt iihanacraphy. " 

£. L NORTON, Tomnto. official Stenox'r to HiKh Court 
«( Ju«iicr. O.ni ino. Jiiyt: "Thcexlsnt to w'lich Exact 
Pbiuii^rjphy aJmita ■if the applic ition o( the exjwditiil 
of pbraM-wriiiiiB, wiih eaiy and natural iouuiis^. i> 
•omrthinif 'umarliable." 

EDWARD B. DICKINSON, New Vo<lt Qiy. Frc.Ueni 
fiiUj-fll N.V. Stale hlenai;Ta^hcn* Au'ti. aays: "Any 
exjiert .icnivroplirr. whatever lyiMm he m.iy write, mil 
[^unce^Ii. Ill Iti'ikinii mar Ihii lysiem. tli«l ii i^in be wiii- 
len j« rapidly u any of the re^ognued »yiiiemt, iio fiir an 
ill vlnii-iiirjl pectiharilirL art r>)iii:cciieLl. Ai t>i ihe ac- 
Ctmcy vf lite ty.lem, ii« title i* OOt a mianoiaer," and 
aildt. " It iv D beautiful nudiine, which, ai iti uter tie- 
cniBai capcrt in il* ute. will turn out •teatV practically 
without Haw.'* 

Price. btiunJ in Aoiiblc toather. \t. Cjrculjit* mibI. 
Addreit GEO. Fl. BISHOP, N.Y StKk Exchanfte N.Y. City. 



Johnson's Universal Cvcloi-^dia is ■ 
whole tibriuy of univemaJ knowledge from the 
pen* of ihe al>tetl Ncboluts in America and 
Kurope, It M. acce]ited a-^ high authority in our 
Icadin); college*. Ii is no! (or the few, like 
Applclon&'s, the Brilannica. or the Interttnlional, 
bu: fgt all. It has ju-^t been thoroughly re- 
vihcd at a cosi of over $66.aoo, and three year*' 
Jahnr by forty edttnr^, and over x.ooo renowned 
cotilnbuiori. It \* in eight convenient sited 
volumes. No father can give li> hi« child al 
school »r his son or tlaiighcer ju»f entering the 
arena of life anythiitg that will l>c of more per- 
manent benefit. It ii an education nupplemen- 
lary ii> ihai of the school*. Johnson's i& now 
the Ute*t by m:>rc than lo year*. Addre*! for 
particulars and teim:t, 

A. J. JOHNSON & CO. 

II Great Jones Street, 

NEW YORK. 

From Rev. Thos. Hill, LL.D.. Ex>Prcst- 

dcDt of Harvard University. 

I cheerfully and ittungly rect'mnicnd JOKN* 
son's Universal Cvclop.^dia aa a most con- 
venient and trustworthy work of reference. It 
rroi only give) ti» new matter up tu ihe lale&t 
disc&vericii, bul ia reviwil with .scra[iuloas care 
— even ihoie article* which scm perfect. It » 
the best for general n*e with which I am ac> 
(|uiinied, and I have ihem all. JoHXSO.if's 
contains Ihe l.itcM ac>|iiisiiinn« of science, and 
may be lr.iated ti> give nothing bu' the be*i- 
esiablished and accepted views of bcientitic 
men. 

BACK NUMBERS and cooiplcte mu of teadinc Mag. 
arinc. KaU, levi. AM- MAG. EXCHANOC, 
Scholiarie, N.V. 



MAGAZINES AND REVIEWS If 

C-^mplcle Ki> of all the lr.-ii.liri|j Mac^uina and Review* 
and bock Dumber* of leveial thuuund peri^idicali, lor 

lale at low rate*, full file* o( .vri>»r<', ctlhcr bcuind 
ui unbound, o' Olid v^ilumo aoil tiiimbcrt Mijifilieil. Sub- 
icripiioiit taken on favurablv Mm* foe any periodical 
either Ameiican or foielgn. AddrcM 

IHE AMERICAN AND FOREIGN MAGAZINE 

DEPi'T. 4j D'V ■ireel. Nen- Votk Cily. 



PORTRAIT OP AOASSIZ. -Chapter i)« of The 

■^ A|[aiMr A»irciati'>n h.a (nr *<ilc j|>bi>to|rrapht of 
Prof Lixii^t .^ciuiii 7\ cent*. AdJreu C. B. sTKaatK*, 



1,1 Day St., SoMerville.Mau. 





Hom^ 




ALMOST AS PALATABLE 

^^ AS MILK, 

80 dlapUand that tho most 
(t«lleM«aioituicl) cau ta^e it. 

Rontarkuble ■• n 
;^jrj, FLESH PKODUCBIt. 
' Parsona caIn rapltll^ 
wialln tnklBg tl. 

scott'sIhulsion 

I"'-- ■'■'I by Phy.i. iHiit 1" \- t'.- KlSlsn" 

uiul L_^i {iitjiaiatiou of It* claHi iitt Ul? nilli'I of 

rnysrMprtos, nrnorrLA, fir7\ETi tc 

nruiLiTi'. itAsTtya d/hc.i,sk.«* of 

i:iULinti:}f, nn.t ctitm.\tc annus. 

Aixpnrooim. Ecoit & Bowne, Hew Tcrk. 
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THE CRAVE APPREHKNSloss as to ihc faie o( Stanley's expedi- 
tion, that are occasionally published in the daily papers, have ro 
other fouiidalioi; than llie lack of any nc^vs since Stanley's dcpart- 
vn from the niouih of the Aruviini. We knuw from Junker's tic" 
scriptions. that (he rcgioix he has to pass through is a very difficult 
one. and that liis origin.il estimates of the time required lo reach the 
Mvutati Nsige from the Kongo were too low. If any serious mis- 
bap should have occurred to htm, exaggerated rumors woulil un- 
doubtedly have reached the coast; for evert in Africa a caravan of 
hundreds of men. including several white men, docs not disappear 
never to be heard of again. News did not reach the lower Kongo, 
as no steamer has been able to visit Stanley FaUs and the mouth of 
Ihc Aruvimi since Stanley's departure. It is somewhat difficult lo 
understand the reason for this state of affairs, exrept it may be that 
ihe steamers have suffered from their long-continued scrkncc. or 
are needed for the actual use o( the stations near Lcopoldville. The 
steamers of the missiwis and of the Sandford Exploring Expedition 
are not at the disposal of the Free Slate. The ' En Avanl ' has just 
returned from her great expedition up the Welle, and thus the 
number of available steamers w.is practically very small, Recent 
papers infonn us that a new steamer, the ' Roi des Beiges,' was 
launched on Stanley Pool Feb. i8. while the ' Ville de Bruxelles ' is 
being iranspurtcd lo the upjxr Kongo. It is lo be hoped tliat com- 
niunicatiun with Ihe upper Kongo, which has practically been in- 
terrupteU since the capture of Stanley Falls Station by the Arabs. 
— except when Stanley and Tippo-Tip ascended the Kongo. — will 
be resumed ere long:. 



niturc. Cooking-utensils and axe would be kept there, and there is 
a good supply of fiicl at hand. The structure will be useful in two 
ways : first, as a resting-point for persons who wish to visit the 
Northern Peaks, or to traverse the ridge to or from Mount Wash- 
ingion. but who have not the strength lo accomplish these expedi- 
tions (distinctly the most interesting in the While Mountains) in a 
single day : second, as a comfortable camping-place for scientists, 
photographers, and lovers of scenery, who will be able to make pro- 
longed stays in this interesting upper region, and be independent of 
the weather. The structure which the council have in mind will 
cost (at that altitude) from five hundred to seven hundred and fifty 
dollars, if built in a thomugb manner. Until five hundred dollars 
are secured, it will hardly be prudent to begin the work. The coun- 
cil have appropriated one hundred and fifty dollars from the yearly 
income, and some subscriptions can probably be obtained outside ; 
but at least three hundred dollars ought to be made up by sub- 
scriptions inside the club. The council make, therefore, an earn- 
est appeal to all persons interested in this enterprise to Indicate at 
once the sums they are willing lo contribute. Assistance from any 
one interested will be gladly received. Subscriptions should be 
sent to Ihe councillor of improvements, Frederic D. Allen, to Hom- 
boldt Street. Cambridge. Mass. 



William C. Wvckoff, laic editor of the American Mt^asttu, 

■who died in Brooklyn last week, was well known among the scien- 
lit1c men of the United Stales. A few years ago, when the JS'tw 
Vcrl- Tribune devoted much more space lo scientific maticra than 
now. Mr. Wyckoff. ihcn a member of its e<litorial staff, reported the 
annual meetings of the American Association for the Advancement 
oi Science; and it is doing him only justice to say that no equally 
good reports have ever been made for a daily newspaper, rarely if 
ever for a weekly or monthly journal devoted to science. He was 
singularly careful and painstaking .is a reporter, and his work re- 
ceived wide recognition aiiiong those most interested in and best 
able lo judge of it. The same conscientiousness characterized all 
of his work as a writer and editor. His serncc upon the Tritune 
extended through many years. More recently, as secretary of the 
Silk Association of America, he has published a number of very 
v.iluahle volumes in relation to that industry*. His latest work was 
upon the At/utican yfagaxtHt. as its editor, whicli in one year he 
built up from the old Brooklyn Maga:int. This work speaks for 
itself. Mr. Wyckoff had a verj' wide circle of acquaintances and 
friends in the journalistic prolession. 



The I'Roject of having a refuge-hut high up on the main range 
of the White Mountains — one which should aflford adequate shel- 
ter in any weather — has long been entertained by members of the 
Appalachian Mountain Club, .ind the council of the society believe 
that the lime has come for an effort in this direction. It is their 
desire to build this summer a permanent stone cabin at Madison 
Spring, in the saddle between Mount Adams and Mount Madison, 
provided with sleeping-bunks, a stove, and the most necessary fur- 



DR. EMIL BESSELS. 

In a recent number of Science we announced the death of Dr. 
Emil Bessels, who won so much well-deserved renown on the 
' Polaris' expedition. The deceased was born in 1847 at Heidel- 
berg. At an early age he left school and entered business, but his 
love of science prompted him to resume his studies. He became a 
student at the University of Heidelberg, and paid particular atten- 
tion to zoology. His first publication of importance was on the 
distribution of the American deer. In 1869. at ihc inslance of the 
late Dr. A. Peiermann. he joined the tirst German polar expedition. 
which, although unsuccessful in its attempu to reach l^Iillis Land, 
made important discoveries in those |Mirlaof the Arctic Ocean lying 
between Spilzbergen and Nova Zcmbla. Particular attention was 
paid to observations on the temperature and salinity of the ocean. 
His work on this expediiion had proved him to be an energetic 
worker ,md excellent observer ; and when the American polar expe- 
dition W.1S organized, in 1870. he was invited to join it as scientist. 
The progress and the events of this expedition are so well known 
that it is unnecessary to dwell upon them. It ought to be stated, 
however, that the scientific results are almost solely the work of 
the deceased. Setting aside the valuable geographical discoveries 
which Bessels made on excursions by sledge, and among which the 
exploration of Petermann Fiord ranks highest, his hydrographical 
and meteorological obsei'valions are of great importance. He was 
the first to give the expLinaiion of fochn-like winds now univers.ilty 
adopted : he was the first to pronounce the insularity of Greenland, 
founding his conclusion upon the fai:l that the Atlanlic tide entered 
the northern part of Robeson Channel. It will be remembered that 
his conclusions were fully corroborated by Ihe disco«ries of the 
Nares and Grcely expeditions. After his return from the Arctic, 
he was engaged in working up the results of the expedition ; but 
he had hanlly finished this task, when he began to make prepara- 
tions for a new expedition, the prime object of which was to be 
physical uhsrrvations. He corresponded about his plans with Wey- 
prccht and Dorst. and preparations were made ; but, when all was 
ready, unfortunate events prevented the carrj'ing-out of Ihe plan, 
which would dnuhilessty iiave resulted in great additions to our knowl- 
edge of the polar regions. During the last years of his life he lesided 
in Washington, engaged in completing a work on physical geography 
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and an anthropological work on the Eskimo, both of which he left 
unfinished. Besides this, he wrote a popular account of Eskimo 
life, which it is hoped will be published at an early date. When 
the first expeditions to the rescue of Greely were prepared, he 
strongly advocated that a well-equipped expedition be sent out at 
once. During this period he wrote his valuable contributions to the 
history of the American polar expeditions. He died while on a 
visit to his friends in Germany. His amiability will be remembered 
by all his friends. His valuable contributions to science will make 
scientists regret that he was not allowed to complete the numerous 
works he had begun, which would have secured to him one of the 
most prominent places among modem scientists. 



THE COURSE OF HUMAN PROGRESS.' 

The course of human events is not an eternal round. In the 
wisdom of the ancients there are many proverbs to the effect that 
that which is, has been before and will be again. So far as human 
experience extends, unaided by reason, days and nights come and 
go, winter follows summer, and summer follows winter, and all the 
phenomena of nature seem to constitute an endless succession of 
recurrent events. But there is a higher knowledge which observes 
a progress by steps so minute that it was left to modem science to 
discover it. In the history of humanity the changes which result in 
progress are more readily perceived ; and the aphorism of the an- 
cients, that " there is nothing new under the sun," is but a proverb 
of ignorance. 

Every child is bom destitute of things possessed in manhood 
which distinguish him from the lower animals. Of all industries 
he is artless, of all institutions he is lawless, of all languages he is 
speechless, of all philosophies he is opinionless, of all reasoning he is 
thoughtless ; but arts, institutions, languages, opinions, and menta- 
tions he acquires as the years go by. In all of these respects the 
new-bom babe is hardly the peer of the new-born beast ; but, as 
the years pass, ever and ever he exhibits his superiority in all of the 
great classes of activities, until the distance by which he is sepa- 
rated from infancy is so great that he seems to live in another realm. 
These activities that separate the man from the babe are the hu- 
manities. In like manner the human race has been segregated from 
the tribes of beasts by the gradual acquisition of these humanities, 
by the invention of arts, theestablishmentof institutions, the growth 
of languages, the formation of opinions, and the evolution of rea- 
son. 

The road by which man has travelled away from purely animal 
life is very long ; but this long way has its landmarks, so that it 
can be divided into parts. There are stages of human culture, 
and they have been denominated savagery, barbarism, and ctviliia- 
tion. 

All the grand classes of human activity are inter-related in such 
manner that one presupposes another, and no one can exist without 
all of the others. Arts are impossible without institutions, lan- 
guages, opinions, and reasoning ; and in like manner every one is 
developed by aid of the others. If, then, all of the grand classes of 
human activities are interdependent, any great change in one must 
effect corresponding change in the others. The five classes of 
activities must progress together. Art-stages must have corre- 
sponding institutional, linguistic, philosophic, and psychic stages. 

Stages of progress common to all the five grand classes of human 
actirities may properly be denominated culture-stages, and such 
culture-stages should be defined by characterizing all these activi- 
ties in each stage. This I shall attempt to do, but in a brief way. 
[The lecturer then described savagery with regard to its arts, institu- 
tions, language, philosophy, and mind, and summed up his descrip- 
tion in the following way.] 

The savage has invented rude arts by which he obtains food, 
clothing, and shelter. He has invented a rude system of kinship 
society, whh descent in the female line. He has spoken language, 
gesture-speech, and picture-writing, but is without hieroglyphic, 
syllabic, or alphabetic writing. He has a philosophy which informs 
conspicuous and important inanimate objects with spirit-life, and 
which deifies the brute ; and a mind whose perceptions are so 
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slightly developed that conventional characters do not convey ideas» 
and his arithmetic is yet counting. Such, in general, are the char- 
acteristics of all savage people that have been carefully studied by 
anthropologists. 

How was this savagery transformed into barbarism, and what is 
that barbarism ? [The lecturer began his answer to these ques- 
tions by considering the change in arts.] There are two arts, inti- 
mately associated, the invention of which causes a radical change 
in all the departments of humanity ; viz., agriculture and the do- 
mestication of animals. Agriculture began in savagery. Many 
savage tribes cultivate little patches of ground, and thereby pro- 
vide themselves with a part of their subsistence. This petty agri- 
culture does not of itself result in any radical change ; but when the 
art has developed to such an extent that the people obtain their chief 
subsistence therefrom, and especially when it is connected to the 
domestication of animals, so that these are reared for food and used 
as beasts of burden, the change for which we seek is wrought. It 
seems thkt extensive agriculture was first practised in arid lands 
by means of artificial irrigation. In more humid lands the supply 
is more abundant and the incentive to agriculture is less. On the 
other hand, agriculture is more difficult in humid lands than in arid 
lands. The savage is provided with rude tools, and with them he 
can more easily train water upon desert soils than he can repress 
the growth of valueless plants as they compete for life with those 
which furnish food. The desert soil has no sod to be destroyed, no 
chaparral to be eradicated, no trees to be cut down with their great 
stumps to be extracted from the earth. The soil is ready for the seed. 
T|^row upon that soil a handful of seed, and then sprinkle it with a 
few calabashes of water once or twice through the season, and the 
crop is raised ; or train upon a larger garden-patch the water of a 
stream, and let it flood the surface once or twice a year, and a har- 
vest may be reaped. 

Petty agriculture, such as I have described as belonging properly 
to savagery, has been widely practised in the four quarters of the 
globe among savage people, quite as much in humid as in arid re- 
gions ; but the art seems not to have indigenously extended beyond 
that stage in any but arid regions. The earliest real agriculture 
known to man was in the valley of the Nile, an almost rainless 1 and, 
but the floods of the Nile were used to fertilize the soil; again, in 
the land of Babylon, along the Tigris and the Euphrates, extensive 
agriculture grew up, but it was dependent upon artificial irrigation ; 
still farther to the south-east, in the Punjab, another system of in- 
digenous agriculture was developed by utilizing the waters of the 
five great rivers ; still farther to the east an indigenous agriculture 
was developed on an extensive scale, all dependent upon artificiai 
irrigation, as the Chinese use the waters of the Hoang-ho and the 
Yang-tse-kiang ; in South America the first system of agriculture 
was developed in Peru, all dependent upon jirtificial irrigation ; and, 
finally, to the north of the Isthmus of Panama, in Central America 
and Mexico, agricultural art was highly developed, and here also 
they were dependent upon artificial irrigation. From these six ex- 
amples of high agricultural art, all the agriculture of the world 
has been developed ; from these centres it has spread. The petty 
agriculture of humid lands never went beyond the utilization of 
little patches of ground in the forest glades, until it was borrowed 
in a higher state from arid lands. Everywhere with the develop- 
ment of agriculture in the arid lands the art of domesticating ani- 
mals was associated, and everywhere such animals were raised for 
food, and to a large extent they were used as beasts of burden. 

[The lecturer, in continuation, showed how changes in the arts 
wrought changes in institutions, changes in language, changes in 
philosophy, and psychic changes during the transition period from 
savagery to barbarism, and summed up this portion of his discourse 
as follows.] 

From the foregoing brief characterization it will be seen that 
barbaric culture implies a somewhat high state of agriculture and 
thedomestication of animals, one or both; it implies that patriarchal 
institutions have been organized, that descent is in the male line, 
that ranks in society have been established, and that new laws 
regulating property have been enacted ; it implies that the people 
use hieroglyphs ; it imphes that domestic worship is ancestral wor- 
ship, that tribal worship is based on physitheism, and that the phe- 
nomena of the universe arc attributed to nature-gods ; and, finally. 
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U implies that men can perceive meanings in conventional signs, 
and ihat arittimetic has liccn invented. 

|Tlic clwnge from barbarism into cinlliation was next described.] 
In barbarism there are tools, hut no niicliiner)'; metallurgic.iIproce.';s- 
es are yet undiscovered ; the use and reduction of iron are unknown. 
The i?mployrn«nt of the latter led to an important advance in naval 
archi lecture ; to the accumulation of wealth in the products of the 
soil, in woven fabrics, in iron and copper and silver and gold; and 
these together to the establishment of a. system of exchanges 
through fleets and c.imvans ; »m\ thus cojumerce was developed. 

In Ij.irbarism the people lived largely in towns, each town being 
an in<lependent body polilic. But when commerce was developed. 
towns grew into ciiies, and with increasing wcilth there was in- 
creasing icmptaiion to predatory forays; and al the s.imc time the 
discovery of bronte and copper had given the barbiiric warriors 
superior arms. Then it became necessary lo defend the cities with 
their wealth and teeming population, ami ihey were walled. At 
this stagd the people have learned lo burn brick and la cut stone, 
and a vast improvement in architecture is the result. They liavc 
also become skilful in the nianiifaclure Hnd decoration of pottery ; 
there arc forges in the cities, and glass- manufactories flourish. 
Water-mills are set up. great irrigating ditches are buiU. and ntines 
arc opened. 

It is not proposed losct forth (he gi-eat industrial achievements 
of modem civilization by which the powers of nature have been dis- 
covered and ittilited by mankind : it is simply intended lo explain 
the first form of civilization, that it may be distinguished from an- 
terior barbarism. 

[Major Powell next treated of the change in institutions which 
marked the transition from barbarism to civilisation.] 

In setting forth the evolution of barl)arisin into civilisation it be- 
comes necessary to continc the cxposLtioti to eastern Kurope, west- 
ern Asia, and northern Africa, and to a large extent to one great 
stock of people,^ the Aryan race, ~ together with those other 
slocks— as the Egyptian, the Semitic, and the Turanian races — 
whose history is involved in thai of the Aryan.and with whom they 
were inextricably mixed, and whose ultimate destiny was controlled 
by the progress of Aryan culture. On the other hand, some .'^ryan 
people are not included, from the fact that they severed themselves 
from the body of the people and entered upon an independent his- 
tor>'. The centre of this world was the Mediterranean Sea ; and from 
its shores, far away in every direction, the peoples were scattered 
whose history was involved in one v.isl interdependent system, for 
the culture of every one re-acted upon the culture of every other 
one. Throughout all the region above indicated, tribal towns and 
nomadic villages existed. Ciradually ihc most prosperous towns 
became centres of power and population. Less powerful tribes 
became subject to and dependent upon more powerful tribes, and 
gradually many tribal towns became city States, and these city 
States were transitional bodies politic between barbarism and 
civilization. 

[The organization of a city Stale was then described, and the 
origin uf ranks shown. The organizati^on of city States into nations 
was ihen traced out. the nations being essentially tax-gathering 
bodies, with nu attempt lo re-organize the society of such nations 
so as 10 secure genera! homogeneity and interdependence of parts, 
and that unification which gives solidarity. This came later. The 
evolution of kingship, the conlcsl between the throne and the 
■Council or Parliament, the origin of courts, the development of civ- 
ilized law. and the estahlishmenl of the authority of the superior 
in nnV, were next explained. Thus it was shown that the institu- 
tional change from b;irbarisin lo civLlization was a change first in 
the constitution of the Slate itself, a change in the form of govern- 
ment, a change in the principles of law. In like manner the change 
in language, the change in npinian, and the change in mentations 
was traced. Under the last head Major Powell spoke as follows.] 

The most important acquisition to intellectual activity gained by 
man is the power of inductive reasoning beyond the penetration of 
the Kiises. and beyond sensuous conceptions, and into a realm in 
which conclusions are re-iched which are apparently contradicted 
by the senses and by experience. 

[The following arc the closing paragraphs of the lecture.] 

1 have thus endeavored to indicate the course of culture and 



characteriic its three great stages by following a tew lines of its 
evolution, and I will recapitul.iie in part, and add other particulars! 
but that the statement may be laconic, all qualifications and pro- 
visos must he neglected. 

The age of savagery is the age of stone : the age of barba- 
rism, the age of clay ; the age of civilization, the age of iron. The 
savage propels his canoe with a paddle; the barbariart propels his 
boat with oars : the civiliied man navigates the sea wilh sliips pro- 
pelled by s.\ils. In sav-igery, music is only rhythm ; in barbarism 
it is rhythm and melody; in civilization it is rhythm, melody, and 
harmony. The age of savagery is the age of kinship clan, when 
maternal kinship is held must sacred ; the age of barbarism is the 
age of kinship tribes, when pniern.Tl kinship is held most sacred; 
the age of civilization is the age of nations, when territorial boun- 
daries arc held most sacred. In savagery, law is designed to 
secure pe-ice ; in barbarism, to secure peace and authority; in 
civilization, to secure peace, authority, and justice. In saragery, 
law extends only to kindred : in barbarism, to kindred and retain- 
ers; in civilisation, to all |>eoplc of the nation. The age of sav- 
agery is ihc age of sentence-words ; the age of barbarism, the age 
of phrase-words ; the.ige of civilization, the age of idea-wot^». In 
sav.igcry, picture-writings are used; in tiarbarism. hieroglyphics; 
in civilization, alphabets. In savagery there is no verb 'to be;' 
in barbarism there is no verb ' to read : ' in civilization, verbs are 
resolved into parts of speech. In savagery, bcast-pohlhcism pre- 
vails ; in barbarism, nature-polytheism : to civdization. monotheism. 
In savagery a wolf is an oracular god ; in barbarism it is a howling 
beast ; in cii.'iUiation it is a connecting link in systematic zoiilogy. 
In savagery the powers of nature are feared as evil demons ; in bar- 
barism the powers of nslure arc worshipped as gods ; in civilization 
the powers of nature are apprenticed servanu. In savager\*, men 
can only count ; in barb-irism the)' have arithmetic ; in civili.^ation 
they understand geometry. In savager>'. vision is limited by opin- 
ion ; in barbarism, vision is limited by horizon ; in civilization, vis- 
ion is limited by the powers of the telescope and microscope. In 
savagery, reason is based on zcomorphic analogies ; in bari>arism, 
on anthropomorphic analogies ; in civilization, on intrinsic homol- 
ogies. The great intellectual achievement of savagery was the dis- 
covery of the difference between the animate and the inanimate, 
between the organic and inorganic, between the living world and 
the de.i(l world, but, the discovery having been made, the animals 
were deified and believed to be the authors and movers of the 
world of phenomena; the greatest intellectual .ichievement of bar- 
barism was the discovery of the limited powers of animals, but, 
the discovery having been made, the powers and wonders of na 
lure were ileitieil and given the fonns of man ; the greatest inlel« 
lectual achievement of civilization was the discovery of the physical 
explanation of the powers and wonders of the universe, and the 
intellectual superiority of man. by which he becomes the master of 
those powers, and the wnrker of wonders. In savagery the beasts 
are gods ; in barbarism the gads are men ; in civilization, men are 
as gods, knowing good from evil. 

The story of human culture is a stor>- of transformations: arts 
have transformed, instimiions have transformed, langii,-igchas been 
tnmsfornied, opinions have been transformed, and re.ison has been^ 
transformed. There are many strange transfigurations in nature. It 
is a wonder that the blows of the hammer are transmuted into 
heat ; it is a wonder th.it the motions of the ether can be trans-] 
muted into the rainbow ; it is a wonder that the egg can be transmut- 
ed into the eagle ; it is a wonder that the babe can be transmuted] 
into the sage; it is a wonder that an objective blow may be' 
transmuted into subjective pain; it is a wonder that the printed 
page ni.iy be transmuted into ^-isions of the beautiful : but the 
wonder of wonders is the transfiguration of selfishness into love. 
Amatory passion transfigured appears as love ; parental care, as 
parental love ; infantile dependence, as filial love ; ftalcrnal sym- 
pathy, as fraternal love. Thus love of kindred was bom: and the 
love of kindred, by the expansion of the kinship Irady into the 
tribe and nation, grew to love of country and love of manldnd. 
The Kist tr.-insfiguratic)n in the process of evolution appears as the 
ethics of mankind. 

Man, so far as be is superior to the beast, b the master of his 
own destiny, and not the creature of the environment. He adapts 
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the natural environment to his wants, and thus creates an envi- 
ronmcni for himself. Thus it is thai we do not discover an 
aquatic variety of man ; yei he dwells upon the sea. and derives 
suslenlaiion from the animals thereof by means of his arts. An 
arboreal variety of man is not discovered, but the forests arc used 
in his arts, and the fruits of ihi; forests for his suslentatioij. An 
aerial variety of man is not discovered, but he uses the winds to 
propel his machinery and (o drive his sails ; and. indeed, he can 
ride upon the air with wings ol his own invention. A boreal variety 
of man is not discovered, but he can dwell among the everlasting 
snows by providing architectural shetler, artificial warmth, and 
bodily protection. 

Under the infiuences of the desert, a few plants secure a con- 
stitution by which the moisture imhibcd during brief and inter- 
mittent rains is not evaporated : they become incrusted with .1 
non-porous glaec, or contract themselves into the smallest space, 
and exist without life, until the rain comes again. Man lives in 
the desert by guiding a river thereon and fcrlilizinj; the sands with 
Its waters, and the desert is covered with fields and gardens and 
homes. Everywhere he rises superior to physical nature. The 
angry sea may not lash him with its waves; for on the billows he 
builds a palace, and journeys from land to land. When the storm 
rises, it is signalled from afar, .nnd he gathers his loved ones under 
the shelter of his home, and they listen to the melody of the rain 
on the roof. When the winds of winter blow, he kindles fossil sun- 
shine on his heaplh and sings the song of the Engleside. When 
night covers the earth with darkness, he Illumines his path with 
lightning light. F»r disease he discovers antidote; for pain, 
nepenthe : and he gains health and long life by sanitation : and 
ever is he utilizing the materials of nature, and ever controlljng its 
powers, Hy his arts, iostltulions. langu.nges. and philosophies he 
has organized a new kingdom of matter over which he rules. The 
beasts of the fifld, the birds of the air, the denizens of the waters, 
the winds, the waves, the rivers, the seas, the mountains, the val- 
leys, are his subjects. The powers of nature are his servants, and 
the granite earth his throne. 
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INFLUENCE OF FORESTS UPON THE CLIMATE OF 

AUSTRALIA. 

In connection with the discussion that is going on at the present 
time in reference to the inlluence of forests upon rainfall in the 
western parts of the United States, the following remarks of Ur. 
R. von I-enderfeld on the influence of deforestation upon the climate 
of Australia, which were published in ihe February number of Peter- 
manns MilttihiiXf^in, will be ol interest, The influence of the 
forest upon the climate in ihe damp regions of the lemperaic /one, 
for instance in centra! Europe, is undoubcedly such as to increase 
the humidity ol a place. The roots of the trees, forming a 
network, retain the earth on steep slopes, and thus prevent the 
water from running off rapidly. On slopes without forest or vege- 
tation the water rushes downward : it is collected in streamlets and 
rivers, and carried into the ocean before much, if any, evaporation 
has taken place. 

Evidently a great part of the rain falling in a wooded country is 
evaporated before it can flow off. as the roots of the trees retard its 
collection in brooks and rivers. Lendenfeld has (nade some pre- 
liminary computations which le.id him to the conclusion that about 
twenty-five per cent of the rain falling in wooded regions of the 
lemperaic zone, such as central Europe, arc due 10 the influence of 
the forest. A country grown with grass and herbs would also 
have more rain than one in which Ihe bare rocks were exposed to 
the air. 

In Australia the influence of the forest is entirely different from 
what it b in Europe. The views of those Australians who are 
principally interested in tliis matter are divided. The general opin- 
ion is that the climate Is becoming dryer in consequence of de- 
forestation. Others, however, maintain that the ciilting-down of the 
woods has no influence wh.itcver upon the climate, .intl thai, if 
such an mfluencre should esisi, it is so small as to be of no account, 
compared to the .idvantages connected wiih the deforestation. The 
latter view is principally held by squatters and ranchmen, who, of 
course, have an immediate interest in the opening of forest-land for 
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agricultural and stock-raising purposes, and who cannot be expeOMt 

10 be unbiassed. 

Australia is a very dry country, its northern portion alone being 
exposed to tropical rains. Besides this, only the south-eastern part 
is mountainous, which has elevations exceeding six thousand f< 
in height. These elevations ^ — ^the Australian Alp» — malcriall; 
increase the amount of rain, and thus cause tlw great productiWt 
ol the colonics of New South Wales and Victoria. 

Setting aside the Alps and the east coast, the whole of Australia 
is very dry. The interior is almost rainless ; and even near the 
coast, in the greater part of ^*e^v South Wales nnd Victoria, il 
amount of rain is very small, and does not reach the height o{eig> 
inches, while the evaporation amounts to ten feet. In the inter 
rain is very rare, occurring only once in a period of about thr 
years. In countries where loiig-coniinued droughts prevail, suci 
plants as grow in humid regions cannot live. All plants o( ll 
desert, and among ihem the trees, shrubs, and grasses of ih< 
steppes of Australia, have certain means for increasing the water- 
supply from the deeper layers of the soil {i.e.. roots extending to 
great depths), and others far diminishing evaporation. 'V^^ iiomata 
of many ^«f(i/K/'' arc removed from the surface of the leaf, ami 
those of the Spiniftx of the deserts are protected by a pccutia 
arrangement. Leitgeb, who has studied the rr>ovabi]ity of tbe 
cells of the stomata, found that they close the aperture the more. 
the less the waterat the disposal of (he plant. 

Besides these well-known facts. Lendenfeld oljservcd that the 
stomala of the leaves of Eucalyptm are perfectly closed whenever 
a hot and <lry wind ls blowing, so that in such casesno evaporation 
10 speak of takes place. Therefore the same wind which is so 
dangerous to grasses and herbs has almost no influence whatcvc 
upon the Eucahptus trees. Furthermore. Lendenfeld conclude 
that prolubly most plants of the desert have their itomata closed] 
during the d.iy-iime, while they arc open during the night. It 
only then that carbonic acid enters the plant, and is dissolved in 
the sap, In the morning ihey close the slomnlii, and assimilatioa 
begins under the influence of the light. The carbonic acid dis- 
solved during Ihe night is decomposed, and the oxygen escapes 
Uirough the epidermis. 

Il has been shown by Volkens. that during the latter part of the 
night the atmosphere, even ol the desert, is 10 a greater or less. 
degree saturated with vapor: therefore the plants do not lose 
much water by opening their stontala at night. 

Almost all trees and shrubs of the interior of Ausir.ilia produce 
ethereal oils in great quantities. In evaporating, il lessens the 
temperature of the leaves, and forms a layer of vapor all over the 
forest. According to Tyndall, air saturated with ether is less per- 
meable for radiant heat than ordinary .ilmosphcric air: thus the 
tree protects itself by means of a cover of ether from excessive heat 
and evaporation. As the leaves of the Kucalypiui trees luni their 
edges towards the sun. the effect of insolation is very slight. Thus 
it is shown that the trees and shrubs of the arid parts of AustraUa 
arc well etiuippcd to resist the dryness of the climate. ^h 

Hut, besides these plants, numci-ous small grasses and h«rbs^| 
occur, which Lendenfeld. following Volkens's example, calls ephein- 
cric They arc not at all protected against evaporation. Their 
roots do not penetrate Ihe soil to any great depth. :uiJ their sioninta 
are open in the day-time. As their seeds are spread all over the 
ground in great (juantilies, they grow up rapidly after e«ry rain- 
fall, and cover the bare ground wiih a fresh green. They are the^^ 
principal food of the sheep. ^H 

As long as water remains in ihe upper Liyers of the soil, th^^l 
ephemcric plants grow. As soon, however, as the stock of water 
is used up. they die. as their roots do not extend deep cnotlgh,^_ 
The roots of the trees spread from ten to fifteen feet below the sur^H 
face of the ground, and absorb all the humidity of these layera^^ 
which other^vise would gradually reach the surface in consequence 
of capillary- attr.iction. Thus they prevent the stock of deep waier^H 
from supplying the needs uf the grasses, ^^k 

In all temperate and humid countries the struggle of the plants 
is for light. In the interior ol Australia, and in other similar sub- 
tropical regions, they struggle for water. Thus the ephcmeri< 
plants are here killed by the trees, and in wooded countries tUey 
not occur at all. 
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Lemlrnlcld. while travelling through the wooded parts ol Aus- 
tralia for day<i and days, did not ol>&crve a, single hladr of grass. 
The soil, which consisted (o a great exictit of red clay, was smooth 
as aaphalt pavement, and hard as rock. Rain, when falling on such 
soil, does not penetrate it. but runs off rapirrfy. The low-lying regions 
are inund.itcd ; but it appears that the water is not evapor.iied there, 
bul flows through subterranean channels into the ocean. There 
are no rivers with large watersheds in Australia. Even the largest 
river, the Murray, is navigable only in winter and for light steam- 
boats. 

The water runs off so cjuickly that it has hardly lime to pene- 
trate the hard and siJiooth ground. The woods, therefore, do not 
increase the humidity of the soil and of the air. 

In many places the squatters begin to cnl down the ttces, so far 
as the laws permit their* doing so. The local effect i« mar%*ellou5. 
Lendenfeld observed that so many ViniH ol grasses began to grow, 
that on the same space on which, before the cutting-down n( the 
trees, only one hundred sheep could be raised, a thousand found 
sufficient food. 

This effect is brought about in the following way. As the trees 
do iml absorl) the humidity nf the deep layers of the ground, it 
reaches the surface and is absorbed by the grasses. The decaying 
stems of the grasses form small channels in the soU, which lead lo 
larger ones that were formerly occupied by the roots of the trees. 
Thus the ground becomes permeable for water. When rain falls, it 
runs off slowly, as the grasses hinder its movemenis. Ii peneir.ites 
the ground, and thus a greater portion of the total amount of rain- 
fall benefits the spot .it which it falls. Part of it evaporates, and 
thus increases the humidity of the air. 

It has hern said thai ihe springs become more numerous by the 
cutting-down of ihc' woods, as the grasses do not use the humidity 
of the deeper layers of the ground. I-endcnfeld, however, main- 
tains that the increase of water carried by the springs is not as 
great as the increase of water retained iit the soil through the action 
of the grasses, and that a great part of the water of springs is 
evaporated, and increases the humidity of the air. 

From all these facts, Lendenfeld concludes that in .Australia the 
effect of deforesting the country Is not a decrease, but an increase, 
of rainfall. 

NEW ZEALAND LETTER. 

The long-con linued commercial depression under which this 
colony still labors affects every class of thecommunity.and is work- 
ing a quiet, but in some respects much-needed, revolution in the 
habits of the people. There is no doubt that the colonists in for- 
mer years had no ideas of economy in any direction ; but these are 
now being forced on their notice in all sorts of ways. Early in last 
session of the Colonial Parliament, the Stoui-Vogel ministry was 
overthrown, and Major <now Sir Hariyl Atkinson assumed the 
reins of office, under strict pledges to enforce retrenchment in every 
possible direction. As far as the public can Judge, these pledges 
arc being fulfdled fearlessly and without favor. 

In matters educational the primary-school system and the Uni- 
versity of New ZeaUind come directly upon government for assist- 
ance. The former is altogether, and the latter lo a consifleralile 
eTteni, dependent upon the annual appropriations made by the 
legislature. Consideniblc reductions havebern made in thcaniount 
allotted for primary schools ; hut, ,is is so often the case, these re- 
ductions have not been effected in perhaps the best directions. 
Thus it was considered advisable to contract the school age at one 
or both ends. At present it commences at tivc years of age, and it 
was proposed to rai.se it to six. This would have disposed of the 
charge so often brought against the infant classes, especially of 
country schools, that Ihey are merely convenient nursing -de [>ols, 
where the younger children of a family ,irc kept warm and out of 
mischief for a great pail of each day. But the House of Represen- 
tatives, in their wisdom, saw tit lo retain the school age at live, but 
to knock off the highest or seventh standard. In times of depres- 
sion, when it is dilVicult lo find occupation for either old or young, 
il is commonly noticed that boys who h.Tve completed their sixth 
Standard work are sent adrift to loaf on their parails. who cannot 
get them any work to do. For such a class alone, it would have 
been economy (o keep the upper standards open, even had a small 



fee been charged. No education is so bad as that of the streets 
and of enforced iflleness. 

Another possible and profitable source of retrenchment in this 
much* overgo vemed community would have been the abolition of 
some of the smaller education bo.'inls. It seems absurd, that. 
with a smaii population of some six hundred thousand, there should 
be something like twelve education boanls. each with its paid atafi 
ol oftici.ils. — secretary, inspectors, etc. The abolition of at iMst 
six of these would have made a substantial reduction in the cduca- 
lioii vole ; but, as it would have weakeiiwl or endangered the posi- 
tion of mnny o( our precious representatives, it was not even con- 
sidered, liut, insicad. the training-colleges at Auckland and Well- 
ington were abolished ; so that no adequate provision now exists in 
the North Island for the education of teachers. The free, secular. 
andcompuIsor>' system o( primary education of this colony is one of 
the things the community is proud of, but it is a decidedly retro- 
grade step when provision (or adequately training its teachers is 
not made. 

Secondary school education is all carried on in specially endowed 
schools, governed mainly by separate boards, and practically inde>j 
pendent of the education department. Private enterprise in this' 
direction is so handtc.ipped by the endowments, that, except in a 
few cases of very special class schooLs. there arc no private schools 
in the colony. A determined effort is made by a certam section of 
politicians lo capitalize all these endowments for the benefit of 
the colony, ant! especially of primary cduc.%tion, and thus malte 
secondary education dependent upon the support it might receive 
from those classes most able to [irovide it. Such a measuie, 
if carried into effect, would close the avenues of the higher edu- 
cation to the poorer classes; while at present, owing to the low 
fees charged at the high schools (aver-tging From $50 to 962.50 per 
annumj. and to the liberal provision made for scholarships, every 
boy or girl of promise in the primary school has a good chance of 
continuing his or her education in higher subjects at the public ex- 
pense. While the secondary schools have not, in most cases, been 
retrenched directly, yet, as the revenues from their endowments 
have in nearly every case fallen considerably, the salaries of all 
their teachers have had to be correspondingly reduced. 

The teaching of science occupies a very f.iir place in the curricula 
of New Zealand schools. In the primary- schools very little is at- 
tempted beyond a few lessons in physics, physiology, or chemisirj,- 
in the higher classes of i)ie better scliools. But alongside of this, 
rather heavy demands arc made upon teachers going up for their 
examinations. Indeed, some knowledge of so many science sub- 
jects is demanded nf them, that this part of the examination for 
classification defeats its own object. Were each teacher permitted 
to select one or two branches of science, and were they expected to 
attain a fairly high standard of efficiency in it, the iniroduclion of 
really good scieiicc-tciiching in the schools would soon follow, and 
indeed could be demanded. 

In the secondary schools, provision of a kind is usually made for 
leaching one or two branches, although in only two schools in the 
colony is there a science- teacher who is a specialist. In most cases 
one of the staff is selected for his knowledge of some scicntilic sub- 
ject ; while ihe head master, being nearly always a classical scholar, 
does not. .is a rule, attach a very high value to this department of 
schijol-work. This. howe%"er, is counterbalanced to a great cUent 
by the importance which the New Zealand University attaches lo 
science in its junior scholarship ex.iminations, whose ivquirements 
constitute in many cases the guiding lines of Ihe curricula of the 
high schools. For example: at the examination held last Decem- 
ber, out of 60 candidates, 1 i offered in botany, 36 in chemistry, 1 1 
in mechanics. 14. in heat, 6 in cleclricity. and 1 in sound and light; 
that is to say, th.it, as e.ach candidate who took science had to select 
any two subjects, 35 h,id offered themselves in this section of tlie 
examination. Most of the schools have cither a small la!>oratory or 
at least a small stock of materials for leaching chemistry and some 
elementary physics, but little or none for the more specialiicd 
branches of the latter. 

It is <iifTicult for one not acquainted with the actual standards 
attempted, and the results gained, in schools of other countries, 
to comp.irc the work dune in our educational establishments ^vith 
that done elsewhere. At the same time it is a fact that the niedi- 
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cal students, who. after taking ihe early part of their irainin;; in 
ihe colonial high schools and colLcgcs. proceed to Edinburgh to 
complete thdr course, imnriably give a very good account of them- 
selves. 

In matters of purely scientific interest there is but little to chron- 
icle at present from the colony. The w.mt of money seems to have 
paralyzed, even much of Ihe avail.ible energj-of the colonists: many 
men who formerly thought themselves in possession of a compe- 
Iffncy for the rest of their lives, being under the necessity again oE 
commencing the grim battle for bread. It must be borne in mind 
that there is practically no cultured class in the colony, outside of 
those who are compelled to work. The scientific research and 
work which have been put forth from these islands have been 
done usually in the course of, or in the iiiter%-als of. hard profes- 
aona) work, by settlers, surveyors, medical men. lawyers, and 
teachers. There is only one purely scientific association for the 
whole colony, — the New Zealand Inslilule: (ornied, however, of a 
number of .afAliatcd societies, each having its own rules, office- 
bearers, funds, etc. The chief of these are the Auckbnd Institute, 
the Wclfingloti PhiEosoplitcal Society, the Philiisophical Institute of 
Canterbur>' (meeting in ChristchurchK and the Oiago Institute 
(meeting in Duneilin). Heside^ these, there are smaller branches 
at Napier, Nelson, Hokitika, and Invercat^ll. The central body, 
termed the N«w Zealand Institute, is practically only an adminis- 
trative board, partly elected by the afTiliated societies, but chielly 
nominated by the governor. This body is charged with the publi- 
cation of the papers on scientific matters, which are read before the 
various aJTiliated societies ; and these constitute a bulky octavo vol- 
ume, containing last year nearly seven hundred pages. The man- 
agement ol the whole is in the h.inds of Sir James Hector, director 
of the ticological Sun,-c!y, who indeed has been the central figure of 
the institute since its establishment in 1S67. A government grant 
of j£soo per anrniin meets the chief cost a{ publishing the annual 
volume o( Transactions and Proceedings, but this is occasionally 
supplemented by small levies on the affiliated bodies. The total 
number of members of Ihc various branches of the institute is about 
1,250. — a most creditable number, when the population of the col- 
ony is considered, and when it ia borne in mind that each of these 
is a voluntary member and subscriber to the extent ol at lease a guinea 
a year. The pages of the nineteen volumes of Tr.insaclions teem 
with valuable papers on many branches of natural science, zoology 
and botany having the largest number of votaries. The isolated posi- 
tion of the colony makes the study of itsgroups of plants anil animals 
peculiarly complete Irom the point of view of geographical distribu- 
tion. Hence many European specialists have devoted sonte of their 
limeto working out all the New Zealnndformsof one or other group. 
Thus at present Baron Ostcn-Sackcn is engaged on the Diptera, 
— agroup regarding which vcr^- little is known in the colony, but the 
members of which take a large share in the fertilisation of its flowering 
plants. Mr. E. Meyrtck h,^s systematically studied many groups of the 
Micro-hpidoplera. and is still engaged on others. The Xcw Zea- 
land Arattitr were formerly only known from the Rev. O, Pickard- 
Cambrtdgc's papers, in llic London Zoological Society's Transac- 
tions. Now, howe\"er. they are being taken up by Messrs. Urqu- 
hart of Auckland, and Goyen of Dunedin, both of whom arc doing 
very good work. At present, as has mostly been the case in the 
past, the chief work dont: in the colony has been systematic ; and 
even this has been done under great dilbcuhics, the principal one 
being the impossibility of consulting all the literature of any sub- 
ject. 

Some two years ago the Koyal Siwriety of England made a grant 
to Prof. T. J. Parker of Dunedin to aid him in working out the 
embryology of thcTualera lizard KSpkenadoH'\,vm^ also of the Kiwi 
iApteryx). Linng specimens of the former were obtained and 
kept in tonfinniient both by Professor Parker and by Professor 
Thomasof Aucklan<l, but tip 10 the prescnl time no eggs have been 
laid. But the study of the embryological development of ApUryx 
has been prosecuted much more successfully, :ind zoologists may 
shortly expect a communication on the subject loihe Royal Society, 
which will contain many points of interest. 

Matters geological, especially those relating to mining, bulk much 
more largely In people's minds here than any other questions of a 
sctcntitic kind. It is felt thai New Zealand must look in the future 




more to her mineral wealth for her prosperity than ever 
done in the past, and it is in this quarter that nnost of the anSa 
capital is being directed — or.onc might say, misdirected. Agi 
amount of money is sunk in unscieniilic ways of mining aod 
prospecting. The country teems with mineral wealth, but It stk 
more knowledge, and less blind worlong, \'cr>' many of the il 
ing ventures have turned nut. as indeed is the case everywbi 
unsatisfactorily. Copper-mines have been opened in various pa 
but none are now in operation. Antimony occurs abundantly. 
has never been profitably worked. The enormous deposits of ir 
sand on our sea-beaches are still practically unworked. An ana 
is being made to work the oil-bearing beds of the east coast of 
North Island. Iiui it is impossible to see how the projecton 1 
successfully compete .ig.iiiist the cheap oils of Pennsylvania. 1 
one great stand-by of the colony is gnld, and the crying watt 
the miners is some method of saving the Ane gold which U pt 
ent is lost. When it is seen that the 'tailings * of the famous B 
Spur diggings, which have been washed over several times, are i 
being sluiced by Chinamen who are making from two dollars 
three dollars a day, it is clear th.ii tbe art of gold-saving is sUU 
its infancy. 

Within the last few months a number of Wellman's dredges tt 
been constructed to attack the beaches of auriferous sand and 
river-beds. As these come into use, the quantity of gold obtaii 
will be increased, and the available extent of field much enlaq^ 

G. M 

Duaedin, Feb, 11, ^ .^H 

GRC'NWALD-S THEORY OF SPECTRUM ANAL-^M 

There has lately been advanced b>* Professor Grunwald 
Prague a theory of the change which the spectrum of a sub&la 
undergoes when that sul)st.incc enters into combination with 
olher.thal is so extremely simple that it is difficult to sec hoi 
can possibly Iw true. But the number and exactness of the coii 
dcnces that Professor Grunwald has obsen-ed arc such as to ar 
attention, and give some interest to the theory which is bf 
them. 

The discoverer states, tl)3t. by a mathematical Investigattoal 
changes which the spectra of two gases umlergo when brougiit i 
chemical combination, he has been able to estaWish a law. as sim 
as it is important, which maybe the basis ol a future matliemali 
chemical analysis ; and by the aid of this law he has been able 
only to establish a very remarkable relation between Ihe spectra 
hydrogen and oxygen on the one hand, and that of waier-va| 
on the. other, but also to discover the chemical composition a 
stnicturc of hydrogen and oxygen, and bring out Ihe facts of ( 
dissociation of hydrogen in the atmosphere of the sun. 

The fundamental theorem of this new mode of analysis is as J 
lows. Suppose we h.ive a chemical clement a. which, when CO 
billed with some other elements, forms a gaseous substance 
When the gas A unites with some other substance, a cbemi 
compound B is formed, in which the element <t is also contain 
but in a diderent condition from that in which il existed in A. Ui 
ally the atomic volume of the substance a. reckoned in the Ol 
nary w-iy in use among chemists, will be different in the last c 
from what it was in the first, and the ratio of the atomic volumes 
the two cases will be expressed -ns a ratio of two simple whole nu 
bcrs. The above being granted, the theorem asserts that th< 
wave-lengths of light in the spectrum af the sulistancc A that t 
long to the element a are to the wai.-c- lengths due to thai elenit 
in the spectrum of the substance li in the same ratio as the aton 
volume of a in A is to its atomic volume in Li. 

U follows from the above, that, when the atomic volume is i 
changed by the combination, the wave-lengths of the lines due 
the substance will t>e the same in both cases. But great variati 
between the spectra may exist notwithstanding, because, as Pro(( 
sor Grunwald remarks, the amplitudes ol some of its modes of vibi 
tion may well be very different in the one case frotn what they a 
in the other. This, of course, means that the intensities of liti 
may be so different in the two cases that stray lines in the o 
spectrum may be so (aint as to seem entirely lacking in the othi 
Thus, when hydrogen combines with chlorine, bromine, or iodir 
the resulting gases, H CI, H Br. .\nd H I. are formed withtiul chai^ 
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in aiortiic volume : and hence the spectrum of H CI. for example 
consists simply of ihc 5pc[:truni ol hytlragtn cumbincc] with 
ihat of chlorine, with certain changes in ihe iniensiiy of some 
lines. 

In comparing the spectra of hydrogen and water>vapor, it was 
found ihat wave-lengths of the lines of the so-called II* or com- 
pound linc-speclrum of hydrogL-n, which has hcen investigated by 
Hasselherg, were twice those of the corresponding lines in ihc 
water-vapor spectrum. Tliis conclusion was arrived at by compar- 
ing with the comparatively few lines of the water-spectnim that 
were accessible at the lime. To test the conclusion, however, 3 
list of wave-len^'ths that should he in the water spectrum was 
drawn up and sent to I'rofcssor Livcing at Cambridge, and the 
wave-lengths compared with those obtained by Liveinn and Dewar 
in their recent cx|>eriment5. As the resiili nf this compartsnn, Ihc 
author publishes a list of nearly axty lines between wave-length 
:!Soo and J4}0, in which lo each cslimated line there correspunds 
an ohsprved one : the difference between the observed and calcu- 
lated w.ive-lengths in no case amounting lo more than one Ang- 
strom unit, or ] part in 2.500. 

The author therefore concludes, on the basis of his theor)-. that 
hydrogen, in that condition in which it gives this second or com- 
poim<l line-spectrum, occupies twice the atomic volume which it 
has in waier-vapor. 

The priman,' orelcmentary line-spectrum of hydrogen, however, it 
was found might be divided into two groups of lines, in stich a manner 
(hat thewave-lcnglhs of iheone group when multiplie<l by j|5. and of 
the other when multiplied by J. gave the wave-lengths of the corre- 
sponding lines in the H,0 spectrum. Whence the author, by means 
oE his fundamental ilieorem. rcisons thus: hydrogen is formed of 
two primar)' etements. which may be designated a and ^. anil 
which give rise to the two parts of the elementary hydrogen spec- 
trum under each other's influence. Let i' and ^ represent the vol- 
umes of these two substances respectively in unit-volume of hydro- 
gen : then a + i== 1 ; and. since hydrogen occupies two-thirds the 
atomic volume m water-vapor that it does in the primarj- condition, 
from the fundamental theorem we have 

IB« + Ji = |. 
Krom these two equations, 

«=J. «* = i; 
therefore hydrogen is a combination of the form H = fia, and is thus 
analogous to ammonium (NH|K and, as Professor Gnjnwald as- 
serts, will, on dissociation, expand in Ihc ratio of 5 to 3. 

The primary elenient n must be a gas many limes lighter than 
hydrogen. The spectra ol lliesc two elements, a and (*, in the free 
condition may be at once obtained from the hydrogen spectrum by 
the previous theorem, when it is granted that the gas. on dissocia- 
tion, expands in the ratio of 3 lo 2 ; for we have only to nmlliply 
the wave-lengths of the group a in the hydrogen spectrum by \ to 
obtain those of the substance a in Ihe free condition ; and in like 
manner the wave-lengths of the substance * may be obtained from 
Ihc corresponding group (*. 

Professor Griinwald has tabulated 6ve lines in the spectrum of tt 
between wave-lengths 9843 and 5653. and about forty lines of 
the spectrum of /'. and e.icb is found lo currcspond with a line in 
the solar spectrum. He concludes, therefore, thai hydrogen, in the 
dissociateil condiiinn. exists in the sun, and identities one of the 
lines of ^ with the so-called Helium line. 5S74.9 of Angstrom's 
scale, while reasons are given for believing the corona line M474 
of KirchofTs nuipi is one of those in the spectrum of h. These 
(WO component elements of hydrogen he therefore suggests might 
bennmeil • Coronium * and ' Helium.' 

From similar considerations to those employed in the case of hy- 
drogen, oxygen, in its simplest moleculaj condition, is found to con- 
sist of the modified hydrogen, which gives the secomlary spectrum 
before mentioned, with an equal volume ol a substance 0'. with 
which it combines without change of volume. This O' is a combi- 
nation of four parts by volume of the same element (^) which was 
found in hydrogen, with live parts of another substance (O'j. which 
is itself composed of four parts of # with five parts of an unknown 
primary substance f. The formula expressing the above is. 

O = H' |^,(/V.).i- 
In a long paper published in December In the Sitimt^sbtriehU 



4er Kat's. Akad. dtr WiisenschafUn of Bohemia, Professor Griin- 
wald has extended his work 10 tht^ spectra of magnesium and carbon, 
employing (he wave-lengths as determined by Liveing and Dewar. 
and Hartley and Adcncy. with the resuh that the spectrum of 
magnesium may be separated into four groups. The first is due to 
' Helium.' neither ' condensed nor dihilcd ; * the second is that of the 
primary clement c in thecandiiion in which it exists in oxygen ; the 
third is that of b in the state in which it exists in free hydrogen ; 
while the fourth is caused hy Ihc same element /. but in the chem- 
ically more ■ condensed ' state in which it exists in water-vapor. 

There are still a number of weak magnesium lines which fall 
naturally inlo thesegroups. bul the corresponding lines lo which in 
the hydrogen and oxygen spectra arc not known to exist, Carbon 
has similarly been resolved into a certain compound of these ele- 
ments / and (". 

These speculations will require most thorough in»*estigation and 
testing before ihey can be accepted : but the first |»oint lo be seri- 
ously examined is the basis on which they rest. If the coincidences 
reported by Professor Crlinwald. when examined carefully, .ire found 
sufficiently close and numerous to prove that a large group of lines 
in the spectrum of one substance can be obtained by simple multi- 
plication hy a constant multiplier from a corresponiling group in 
the spectrum of another substance, and if there is any other fact, 
such as the regular periodic arrangenient of the lines, which would 
seem to connect thai group of lines together, then it is one of the 
most import.-int facts which have yet Iwen developed in connection 
with spectra. But it is necessary that the agiieument should be of 
the same onlcr of accuracy as the errors in the determination of 
wave-lengths, and there sKout<l appear some other fact conneaing 
a group of lines together. As to the 'condensation ' Ihcory, noth- 
ing need be said until the facts are more thoroughly worked up ; 
but the remark of its author, that the intensity of the lines due lo a 
substance wilt experience g^at diilerences in intensity in different 
combinations, while undoubtedly true, gives great elasliciiy to the 
Iheor)'. and admits of its adaptation to so wide a range ol facts as 
lo seriously weaken the evidence advanced in its favor. 



* HEALTH MATTERS, 

Diphtheria In New York. 

The prevalence of diphtheria in Xew York and Brooklyn has 
awakened a renewed interest in the means for its prevention. A 
paper on this subject was recently re.td by Dr. A. Caiilc before the 
New York Academy of Medicine, and is re|TOfted in the .Vrw York 
Miiiiiifl Jouriutt. Ii hail l>ecn his experience, as it probably had 
that of many other physicians, that in certain families one or more 
members regularly h^d diphtheria in the spring or autumn. This 
was particularly true of chiUlrcn. It had occurred to him thai such 
persons might harbor the microbes, or other essentials to the de- 
velopment of the disease, in Ihe nasal and oral canties. The germs 
of diphtheria would readily take hold of damaged mucous mem- 
brane. 

In lr>ing to establish the correctness or Lillacj' of this view of 
sclf-inlection. he had selected eight cases, in all of which the 
patients had suffered from true diphtheria twice or more pnor to 
October. 1885. The families were well known to him, and ihcy had 
occupied ihc same houses or had llie same surroundings fora num- 
ber of ycirs. The parents of the children were intelligent enough 
to earn,- out his instructions. AH carious teeth were lo be filled or 
extracted, the tecih to be examined from lime lo time; the mouth 
was to be thoroughly rinsrtl three times a day. after each meal, 
with either a three -per-cenl solution of chlorate of potassium in 
water, a fivc-per-cent solution o( liquor si>tiir nhhratii. or a satu- 
raieil solution of borax in water. Besides using it as a mouth wash 
and gargle, some of the solution was to be drawn into the nose. 
From Octoljcr. 1885. to Dcccnitwr. (387- not one a( Uie persons 
experimented upon suffered from diphtheria, although five o( them 
had several attacks of .icutc pharyngitis and .imygdalilis. There 
was diphtheria in the family of three of the number, but they did 
not coniracl the disease. While these cases were insufficient to 
furnish absolute proof ol the benefit of such prophylaaic me.isurcs. 
yet they went far to establish the l>elicf. that, if the naaal and oral 
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cavities were kept clean by a mild antiseptic solution, the frequency 
of diphtheritic inflammation would be decidedly reduced. 

In the discossion which (oliowcd. Dr. A. J.-icohi, president of the 
academy, SAtd that he believed it to be true that the diphtheritic 
poison could remain in the mucous membrane, and particularly in 
the neighboring lymphaiic glands. Persons with a he.ilthy mmilh 
and pharynx were le»s easily infecied than those who had catarrh 
of any form. The slightest scratch might give rise to crj'sipclas,. 
and ihc same was true of diphtheria. One poim in the prevention 
of diphlhrria was o( grrat importance: cverjlmdy had iccn cases 
in which the patient was apparently about getting well, but siid* 
dcniy had a new attack ; and the attacks might thus be renewed 
fonr or live limes. This was due to infection from the ci)rtain<> or 
other things in the room occupied by the sick. In these cases pre- 
vention of renewed attacks was possible. If there were only two 
rooms, the child should be translcrred from the one to the other at 
intervals of a few days, and the vacant room cleansed and thoroughly 
ventilated, and. if possible, distnfecteii. Dr. Holt believed thai 
enlarged tonsils favored the development, and made the attack 
more severe. 

DlPllTHEKiA CARKiF.o HV TuRKEVS. — Dr. Pauliris, in the 
BulUtin Midiial, reports a most interesting epidemic of diphtheria 
which occurred in Skiatos, one of the Grecian isles, in the year 
1884. The population of this i»land at the time w.15 about four 
thousand. Ur. Bild. an old practitioner, is the authority for the 
statement that for thirty years noc;iscoI diphlhcria had hern kdown 
on the island. In June a child aged twelve years was attacked 
with diphtheria, and died. Seven other cases occurird in (lie iin- 
mctluite neighborhood : 6ve of these died. The disease extended, 
until, within a period of tlve iiiontlis, one hundred persons were at- 
tacked, of which number thirty-six died. Three weeks before the 
sickness of the first cliild, a flock of turkeys arrived from Salonicx 
Two of these were sick on arrival, and each of the others was sub- 
sequently attacked. Dr. Paulinis found in the throats of the sick 
ones patches of false membrane. The glands of the neck were 
swollen, and in one bird the disease had extended to the Ur>'nt, 
making it hoarse. One of the turkeys, after recovery, had paralysis 
of the legs, and was unable to walk. Although there had been no 
immediate cont.nct between the sick birds and the first child at- 
tacked, still the distance between them was slight, and a wind had 
been for some time blowing in a direction favorable to the trans- 
portation of the disease. Dr. Paulinis believed that the disease 
was contracted from the turkeys, its genns being carried by the cur- 
rents of air. 

Lead is' Water. — From a report on the recent progress in 
public hygiene by Dr. Samuel \V. Abbott to the Boston MniiCii! 
and Surgical J aurna!, wc abstract Ihc following: In .Sheffield, 
England, cases of lead-poisoning have beep very frciiuent ; during 
the past winter there has been an alarming increase, the number 
amounting lo several hundred. On inquiry, i: was found that these 
were quite exclusively among the population supplied from the higli- 
ser^ice reservoir, in the water of which lead was found in qu.antity 
\-arying from half a grain to one and a quarter grains per gallon. 
This water was found to be distinctly acid, claimed to be of vege- 
table origin, arising from the peat upon the moors. To neutralize 
thb acid, and thus prevent its dissolving the lead in the pipes, blocks 
of limestone have been placed in the conduit by the water com- 
pany. The public analyst docs not approve of this, sajnng that too 
much limestone will injure the water, and render it us liable to act 
on lead as if it had not be^n thus treated. Headvtses that the lime 
be introduced regubrlyand constantly in powder, or as milk of lime. 
Charcoal filters haveliteen efficacious in removing the lead, in con- 
sequence of the phosphates contained in the animal charcoal used, 
forming an insoluble phosphate of lead. 

Pure Water for Vienna. — Since the introduction into 

Vienna of a pure water-supply, the mortality from typhoid-fever 
has been greatly reduced, as well .is that from otherdiseases. Since 
1880 there has not been a death from dysentery in the city. Up to 
1861 there were ten thousand wells in use in the city, and also pub- 
lic and private aqueducts bringing water from the Danube Canal. 
Although it is not so stated, we infenhat these all have been aban- 



doned, Asa result of this improvement In the public health 1.' 
Vienna, it would appear that water is the principal .igent i^ 
transmission of typhoid-fever, and thai, in order to cause thi> .:.- 
ease almost entirely to disappear from a large city where it » en- 
demic, it is only necessary to furnish to tlie inbabilanis walcr of ao- 
questionablc purity, and in sulficient quantity. 

DiSiNFEOlON OF LIBRARY BooKS, — The d.inger of infection 
from the use of books from circulating hbrarics has received uitdtt^ 
gent ailenlion in England, and means have been devised for if 
disinfection. The principal on which disinfection is based is 
vaporization of carbolic .icid by heal, whereby it is claimetl that ds 
action is more potent. Heat is applied to the outer casing of 
apparatus, which is fully under control, 50 that a (eniperatuf 
which might injure the hooks can be avoided. The heat employr 
is from 1 50® to 300** F., the books being subjected (O this lernpcr*- 
lure for fifteen minutes, and not injured by the process. The ap- 
paratus IS said to be patented. 

Morphine Habit ix Paris. —It is said that in Paris itio«- 
sands of women are cutting short their careers by tlic use of moc- 
phme. Morphine disks are dissoh-ed in a small bottle of water.and 
this is placed in a case which includes a tiny syrlng^. Tlw whe 
apparatus is of a miniature description, and can be convt 
carried insi<le the smallest muff. The vice has become so \i 
able that women actually fill their syringes before starting for il 
iheaire, and thus have the means ai their disposal, any muiiient, A 
injecting themselves with the drug while lounging in the y'i7»frai6 
or in their boxes. 

PASTF.tR. — Pasteur and his treatment of hydrophobia — In 
topics which occupied the attention of the scientific world for 
long a time — have hardly recei^td even a mention of late eiditr" 
in the medical or the popular Journals. Two of the patients Lreatod 
by Pasteur lor rabies have died during the present ye^ir. One of 
these was a boy, aged four, who was bitten by a mad tlog oa Dec.4_ 1 
last, and was under treatment at Pasteur's Institute from the 1: 
o( December. 18S7, until the 7th ol January this year. He died 
hydrophobia on Jan. 32. The second case was that of a 
aged fifty-two. She was bitten on Jan, 23 of the present jtar, 
was placed under Pasteur's treatment on Jan. 39. She died on 
Feb. 17 of hydrophobia. 

Il-LUMiSATlsn-GAS. — A remonsirance largely signed by the- 
physicians of Massachusetts has been presented to the LegisUti 
of that State against the passage of ;iny law allowing the nianufi 
ture of iltumina ting-gas containing more than ten per cent of 
iHinic oxide, as the intensely poisonous properties of that elenu 
of gas are well known, and are dangerous to health and life. 

TvPHOiD Vaccinatiok, — Ch.Tntentes.se and V'idal comrai 
caletl to the Society de Biologle some interesting ob5c^^'ations 
vaccination against typhoid-fever, claiming that in mice inocul 
with cultures of typhoid bacilli a disease is produced with It 
the same as in human typhoid-fever. Miceinoculaied with bouil 
in which colonies have lived, but which no longer contain the 
cilli. resist subsequent inoculation with the most intense tyf 
virus. 

ELECTRICAL SCIENCE. 
Central Station Lighting. 

One of lh« most interesting and important contributions lo 
question of allern.^ting -.vnus continuous currents fordectiical 
tribution is the paper of Mr. Crompton. read before the Eng" 
Society of Telegraph Engineers and Electricians. Mr. Crom 
lakes up the! questions of expense of installation and of worki 
for two stations: one using altcmaling currents, the other usli 
continuous currents and storage- batteries. The estimate for 
siallalion differs slighily from that given in a previous paper by 
same author, an .ibslract of which was given in this journal, 
enters much more into detail. 

Mr. Crompton considers the cost for 10,000 lamps, to be sup; 
at one lime from the central si;Liion. For the batteries the ph 
advocates is the establishmcni of sub*scations where the sto 
cells are to be placed. The lamp-circuits are permanently 
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neciecl to the baueriea, which really arc more used for iransform- 
ing Ihe comparallveiy high potential emplayetl than for storing ihc 
electrical energy. The batteries arc o( such a capacity that thry 
can supply onr-lhird of the energy require<l during the lime that 
the maximum riumlier of lights exceeds the capacity of ihe central 
Btation. If the maximum energy required is 600 kilo-watts, the 
central station will only hai-e a capacity of 400 kilo-watts; lhe~- 
baitcT}.* supplying the remaining 300 when it is needed, and being 
charged when the demand falls below 400 kllo-walts, the capacity 
of thi; station. It wilt be found, ho^ve^'e^. that this plan dors not 
uiiliie the storage-battery to the full extent possible, as the centra! 
station will he idle for part o( the twenty-four hours. What it 
does, however, is to diminish the size of the central station and 
equipment by one-third, and allow the electrical energy to he dis- 
tributed at a high potential, by comparatively small conductors. 
The potential Mr. Crompton proposes co use is in the neighborhood 
of 430 voUs. a value which seems rather low. 

For the alternating system a potential o( r.ooo volts is assumed. 
wilh a transformer for every one or two houses. Calculating the 
cost of installing the above plants, Mr. Crompton finds that the 
alternating system will come to jC.S7.H0i ihe direct system, with 
storage- batteries, £3^.762. In calculating the running expenses it 
is assumed that the batteries deteriorate only fifteen per cent per 
year, an extremely low estimate. The following is the estimate of 
working expenses lor a year : — 
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These results, provided ihey were true, woald be very encourag- 
ing, since Ihey would ;dIow electric lights to be sold at a price that 
would correspond to gas at seventy-live cents per thousand, with 
an extrcrtieiy handsome percentage on the original outlay, Mr. 
Crompton has omitted in his estimate the cost for rent and attend- 
ance at the battery stations. — items that would add about j^i.000 
per year to the accumulator acxount, but which would still give a 
balance in its favor. While in this country the i:ondiiions of dis- 
tribution are difTerenl. a plant of 10.000 lights being smaller than 
would be built in any large city, yet the comparanve values given 
will not be greatly modified ; and when we consider that here the 
distribution of power must be taken into account, and credited to 
Ihe direct system, — power distribution being impossible at present 
with alternating currents, — the moral of Mr. Crompton 's figures 
seems to be that the alternating system has no place in densely popu- 
lated centres, but must be relegated to towns and the subijrbs of 
cities, where there is a field for it as wide as its mott enthusiastic 
disciples can wish, 

El.ECTKIC StrEKT-CarS IN BaI-TIMORF.. — In the last lew 
weeks a car equipped with electric motors and storage- Iwttt cries 
has been running in Ualtimore, with .1 success that promises at 
least a systematic experiment to determine the expense and the 
value of the system. The condition of the street-railway tracks in 
Baltimore — the hea\'y grades and sharp curves — is such that the 
demand on a secondary battery is very trying ; there is also a heavy 
demanil on the motors, which must develop as much as 30-horse 
power lor considerable distances, In order to avoid too heavy a 
discharge -rale from the battery, a larger number of cells are em- 
ployed than would be ordinarily used. The details of the equip- 
ment arc as follows : the car is a large sixteen-foot car. furnished 
with two Spr.igue motors of 7i-horse power each, capableof work- 
ing up to over lo-horse power. The gearing is the ordinary gear- 
ing of the Spraguc system, and has been described in this journal. 
The weight of the motors and gears is about 1.600 pounds. The 
battery consists of 126 cells placed beneath the seats, arranged in 
boxes of nine cells each. The cells are of the grid type, manufac- 
tured by the Accuniula:or Company under the patents of Faure, 



Sellon. Swan, etc. : the Electrical Storage Company of Baltimore 
having the patent rights for Mar>'land. the District of Columbia, 
and West Virginia. Tlie cell* weigh about 4.300 pounds, and the 
total weight of the car is (3,000 pouniis. Before the car was tried, 
there was considerable doubt, even among m*-mbcrs of the com- 
pany, whether it would successfully take the hcav7 grades that the 
track offers. It has been running, however, for several weeks with 
excellent results : ci ascends the steepest grades with ease, and 
much faster than do horse-cars; there is very little noise; the car 
is under mo.st perfect control ; .ind. as far as performance goes, it 
is a decided success. The question of cost has yel to be settled. 
If we lake a number of cars, and if the street-car company sup- 
plies its own power, the cost per car per day for power will nol 
exceed 81.75. counting all the expenses excepting only the de- 
terioration and handling of the battery. As the cost of horse- 
power per car per day for the same service is not less than $6, Ihe 
margin for repairs and attendance is about $4.2$ |)er car per day. 
Whether that amount will suffice can only be determined by trial ; 
but if every precaution is taken, and if the battery and motor are 
properly designed for the work ihey have to do, it is probable that 
the expenses will not be greater than the cost of horses. As to 
Ihe increased comfort, there is no question. 

Suspensions FUR Oalvanomeikrs. — Dr. G. A. Liebig, in 
an article in the EUetrical Worhi. gives the results of sotne ex- 
periineiUa on different kinds of silk for galvanometer suspensions. 
If ordinary silk tibres be used to suspend delicate astatic sj'stems. 
there wilt be found some trouble from capricious movements of the 
needles. Dr. Liebig shows that these are probably due to two 
things. In the first place, an ordinary fibre of silk obt^ned from 
a cocoon consists of two single fibres surrounded by a "gummy 
substance of a gelatinous nature," the last making up alwut one- 
third the bulk of the fibre. The disturbing effects seem due to. in 
the first place, not separating the two parts of the double fibre; 
and. in ih^ second place, to the changes in the outer gelatinous 
coating from moisture, etc The remedy lies in using only a single 
fibre, and in washing it in hot water, dissoiving oR the coatintf. 
The variety of silk known as ' tussus ' is especially rccommende<l. 
a single librc being able to sustain from five to seven grams, as 
against two grams fur ordinary silk. 



BOOK-REVIEWS. 

AndtHt l^eiuh. Mystic ChariHs and Sitptrstitiens of Inland. 
By Ladv WltDE. Boston, Ticknor. 12**. #3.5a 

The present volume contains a great number of legends and 
current beliefs of Ireland, collected by an enthusiastic lover of the 
island and of its people. Many of the legends were directly ob- 
tained from oral communications, and the simplicity of ihc style in 
which they arc told adds to their attractiveness. The contents of 
the volume are of gre.tl variety. A number of lirgends treating 
mainly of fairies and kindred subjects is followed by a description 
of festivals and myths referring to their meaning and origin. -Mar- 
riage riles and mortuary customs are fully described, and in read- 
ing these we were much pleased with the author's remark that 
there is nothing derogatory to grief in the idea of hired mourners. 
" On Ihc contrary." she says, " it is a splendid tribute to the dead 
to order their praises to be recited publicly before the assembled 
friends; while there is something indescribably impressive in the 
aspect of the mourning women crouched around the bier." It is 
this endeavor of the author to present usages, superstitions, and 
beliefs from the standpoint of those who hold to them, which makes 
the book particularly valuable, and attractive to the reader. It 
seems to us that the author has been eminently successful in this 
attempt. A special chapter treats of medical superstitions. A 
comparison of these remarks svith Mr. Mooney's paper mentioned 
in a recent number of Science will be of interest. Legends refer- 
ring to the sidhe and banshee receive special .TtieiiliDn, while there 
arc comparatively tew treating of the saints and their exploits. The 
theories of the author reg.irding the origin of the various legends 
and customs occupy only a small portion of the book, and will 
hardly stand a severe test. The appendix, which treats principally 
of the antiquities of Ireland, of early Irish art and the ancient 
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■capital, — is full of enthusiasm for the early history of the country. 
Appended is the address of Sir William Wilde to the Anthropologi- 
cal Section of the British Association, deli\«ered at Belfast, 1874. 

Alden's Manifold Cyclopedia of Knowledge and Language. Vols. 
I.-V. New York, Alden. 12*. 50 cents per vol. 

The most striking featuresof the present cyclopasdiaare the handi- 
ness of its volumes and its cheapness, which will make it accessible 
to the general public. Another remarkable feature of this work is 
the combination of the characteristics of a cyclopedia and of a dic- 
tionary, including in its vocabulary every word which has a claim 
to a place in the English language. The sources from which it 
■draws are the standard cyclopjedias and dictionaries, and therefore 
the contents of the various titles are probably accurate. A consid- 
■erable number of illustrations have been inserted in the text for 
illustrating the subjects treated. Considering the marvellously low 
price of the volumes, the printing is very satisfactory, the type being 
■clear and sufficiently large. In selecting the titles, and in their 
treatment, special attention has been paid to the wants of the 
American public; and those who are unable to procure one of the 
■expensive large cyclopa;dias will find this work useful. So far, 
five volumes have been issued, bringing the cyclopaedia up to the 
word ' brave.' The work, when completed, will consist of about 
thirty volumes. 

Practical Hints for Draughtsmen. By Charles William 
MacCord, New York, Wiley. 4". 82.50. 

"The leadingobjectofthistreatiseis to explain various modes of 
representation, which are in many cases better than the precise 
■ones of projection," These words of the preface define clearly 
the scope and object of the present volume, which is of the greatest 
value to the student of mechanical drawing. The author is par- 
ticular in emphasizing the fact that the object of the draughtsman 
is not to make such drawings as are correct from a theoretical point 
■of view, but working drawings that will serve the purposes of the 
workman, and that the method will be best which reaches this ob- 
ject with the least outlay of time and labor. These principles are 
so sound, and their application is set forth so clearly, that the book 
must be recommended to all students of mechanics. The author, 
recognizing the difficulty of laying down the rules in which it is 
advisable to deviate from the laws of projection, shows in a great 
number of examples in which way the working drawing ought to 
differ from a correct projection, and emphasizes especially the 
necessity to omit details which are of no use to the workman. The 
maxim, which he advocates most strongly, that each view should 
be made to tell all it can, but that nothing should be put in it which 
•does not tell something worth knowing, ought to be kept in mind 
by every mechanical draughtsman. A special chapter is devoted to 
the representation of bolts, nuts, screws, and rivets. His hints for 
sketching will be found eminently practical. In an appendix a 
■description is given of drawing-instruments, intended as a guide 
for selecting a good set. Although we agree with the author's 
■opinion in a general way, we cannot concur in his wholesale con- 
demnation of instruments adapted for special purposes. 

Memoranda on Poisons. By THOMAS Hawkes TANNER. 6th 
ed. Rev. by Henry Leffmann, M.D. Philadelphia, Blakiston. 
24". 75 cents. 

Tanner's ' Memoranda on Poisons ' is so well known, that it is 
■only necessary to call attention to the differences which exist be- 
tween this and former editions. The principal changes that we 
notice are the substitution of modem chemical nomenclature for 
Ihe older style, and the revision of the toxicology of poisonous food. 
Although this book is specially intended for those engaged in actual 
medical practice, it will be found to be a valuable addition to every 
library, containing as it does, in a verj- condensed form, the symp- 
toms and treatment of poisoning in its many forms. 



NOTES AND NEWS. 

The value of the work now doing by the United States Geo- 
logical Survey will be appreciated when it is known that the engineer 
of the Denver and Rio Grande Railroad located its line through the 
passes of the Wasatch Mountains from the government maps with- 



out sending out parlies to determine the best route. The engineer 
of the projected line from Los Angeles to Salt Lake City made 
similar use of the National Survey maps; and, wherever engineer- 
ing-work is to be done in territory which has been covered by the 
survey, it has been found to be of the highest practical usefulness. 

— Eight field-parties left Washington on Sunday to begin the 
work of the National Survey for the season on the Pacific coast. 
Three have gone to the gold-belt of California, under the directioo 
of Mr. H. N. Wilson ; two to the Cascade Mountains in south- 
western Oregon, under Mr. W. T. Grtswold ; and three to Montana, 
under Mr. J, M. Douglass. The charts they are making of Cali- 
fornia are on a scale of two miles to an inch, and those of Oregon 
and Montana four miles to an inch. The California parties will 
cover an area of about two thousand miles each during the season, 
and those in Oregon and Montana from three thousand to four 
thousand miles each. The parties that are going to south-western 
Oregon are to work in a region which it is believed will develop into 
a great gold-bearing country. It has already yielded a large 
amount of placer gold, but the gold-bearing quartz has not yet 
been developed. The survey will probably direct attention to it, 
and cause its rapid development. The work of the Montana par- 
ties will be about the head waters of the Missouri River, where the 
floods originate which cause so much damage along the lower 
Mississippi ; and in addition to mapping the country and noting its 
topography, etc., they will make a special examination of the water- 
shed, to determine where dams can be built to hold back the de- 
structive floods. Attention will also be given to the use of the 
water thus stored in irrigation. All triangulation upon the Pacific 
coast has to be completed early in July, before the summer haze 
sets in. This strange phenomenon has never been satisfactorily 
explained. It seems to be a mixture of smoke and dust, filling all 
the valleys, and rising thousands of feet into the air. It obstructs 
the view so that no point over five miles distant can be distinguished. 

— May I, the local committee of the American Association for 
the Advancement of Science, together with a number of the lead- 
ing citizens of Cleveland, met in the Board of Education rooms in 
the Public Library Building to make arrangements for the meeting 
to be held in Cleveland next August. Prof. C. F. Mabery of the 
Case School of Applied Science took the stand as temporary chair- 
ihan, and in a few preliminary remarks introduced Prof. F, W. 
Putnam, the permanent secretary of the association, who gave a 
most interesting history of the association and its objects. The 
officers of the local committee are; president, CadyStaley; vice- 
presidents, Hon. John Sherman, Hon. H. B. Payne, Pres. H. C. 
Haydn, Gov. J. B. Foraker, Col. John Hay, Mayor B. D. Babcock, 
Hon. Samuel E. Williamson, Mr. W. J. Gordon, Gen. M. D. Leg- 
gett, Mr. L. E. Holden ; secretary, Elroy M. Avery, Ph.D. Com- 
mittee on post-office, telegraph, and express: Prof. A. H. Tuttle, 
chairman; Capt. F. A. Kendall, secretary. Committee on the 
press : Prof. Bemadotle Perrin, chairman ; Prof. A. H. Thompson, 
secretary. Committee on printing: C. G. Force, chairman; Dr. 
Elroy M. Avery, secretar>'. Committee on membership : Hon. C. 
C. Baldwin, chairman ; Rev. Jabez Hall, secretary. Committee on 
invitations, receptions, and excursions: Mr. W. R. Warner, chair- 
man ; Newton M. Anderson, secretary. Finance committee : Mr. 
Solon Severance, chairman ; Mr. Charles A. Post, secretary. Com- 
mittee on rooms: Prof. Edward W. Morley, chairman; Prof. Her- 
bert C. Foote, secretary. Committee on hotels and lodgings : Mr. 
Edward H. Fitch, chairman ; Mr. Harry P. Gushing, secretary. 
Committee on transportation : A. J. Smith, chairman ; Elroy M. 
Avery, secretary. 

— The Texas State Geological and Scientific Association, which 
has for a number of years endeavored to arouse a general interest 
in the geological exploration of Texas, has memorialized the State 
Legislature, asking that it be made the agent of the State for car- 
rying on geological work, and that a director be appointed to 
supervise such work. The ground which the association takes is 
so clear and reasonable, that it must recommend itself to the legis- 
lators. It is proposed to explore principally the deposits of min- 
erals of economic value, and thus to give the citizens of the State 
that knowledge of the real value of the land they hold which t!«y 
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I lack .It prescni. and at the same lim« to develop ihc resources of 
I the country. !n order to make the work ol such a survey as useful 
' as possible, it is propose<l to make the results known through the 
agency of ihe riaily press and other puhllcations, ta be issued as 
rapklly as possible. It is to be hopc<! that the practical and wise 
measures proposed by the association will be carried out, as ihcy 
cannot fail to benefit the people of the State, 
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Is the Ratnfmll increasing on the Plains? 

In view of Ihd recent discussion an lliii subject which has ap- 
peared in this periodical, perhaps it wii) not be .nniiss in arid a (ew 
remarks to those ot Mr. Curtis coneerning the errors which may 
arise in climatic studies from errors in rainfall reconls. Rainfall 
records have probably been kept as long in New England as in any 
other part ol the United States, and a number of them give intlica- 
lioivs of a secular change in the amount of rainfall. But Mr. E. B. 
Weston, Desmond Fitzgerald, and others who have had occasion 
to study some of these records, slate that in certain cases Ihe ap- 
parent change in the amount of rainfall was clearly due to the dif- 
ferent methods pursued by ilifferenl observers in measuring snow, 
and convening it to its cquiv-iteni in rain ; and they think hut little 
reliance can he put in the results obtained from a ctimparLSon of 
earlier wilh more recent records. Mr. Weston h.is also shown that 
gauges with different kinds of rims give persistentJy different re- 
sults. II these early volunteer records are of uncertain value for 
studying climatic changes, arc those which arc now being gathered 
by our national Signal ScrWce to prove more so? These latter 
records are in almost every case obtained from rain-gauges exposed 
on the roofs of houses; and hence the amount uf rain caught 
becomes a funciion of the wind-velocity, a function of the wind- 
direction, and a (unction of other variants and variables, not least 
amongwhichisa not uncommon changeiii the position of ihe gauge 
itself. Numerous experimental observations have shown that gauges 
exposed on roofs catch more rain when exposed on lUe side opposite 
to the direction from which the wind blows, and less rain when ex- 
posed on the same side from which the wind blows. The writer 
thought that the large errors which may arise from this source were 
fully recognized by the Signal Service officers and by the scientific 
public, so that it was unnecessary to call attention to them. Hut re- 
cently he has listened to iwo papers by well-known writers, dealing 
wilh changes in the amount of rain, especially in the West ; and both 
these writers referred to the valuable records now being oht.iined 
by the Signal Service as furnishing a basis for future studies of this 
kind. The present wriicr inferred from these papers that ihe errors 
arising from exposure arc not so fully known as they ought to be, 
and hence presents a brief study of ihe IJoston rainfall record, which 
is only one of several similar cases which have come under his 
notice. For several years in succession the annual rainfall at the 
Boston Signal Service station has been reported below the normal 
According to ihc Ilulletin of the New England Meteorological So- 
ciety, in 1885 it was nearly three inches below the normal, in 18S6 
nearly five inches, and in 18S7 nearly ihiriecn inches below. This 
seemed rather strange, since none of the numerous gauges around 
Boston showed such marked deficiencies. Thus, in 1887. when the 
Boston Signal Service station reported ihe annual rainfall thirteen 
inches below normal, the Harvard College Observatory, only three 
mites west of Boston, reported an annual rainfall twelve inches 
greater than thai reported from Boston. an<t one inch greater than 
the average of twenty years" observations at the observator)-. The 
observer at Lynn. Mass.. ten miles north of Boston, reported an 
annual rainfall tifieen inches greater than Boston, ."uid six inches 
above the average of thirteen years' observations at Lynn, Accord- 
ing to the records of several gauges in Mdton, ten miles south of 
Boston, the annual rainfall was from nine to twelve inches greater 
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Boston, that it is rendered entirely improbable thai there was tiv 
reality any great deficiency in the Boston rainfall ; and the apparent 
deficiency seems clearly due to a change in the position of the Hos- 
lon gauge about 1883 or 1884. Previous to this the gauge had 
been exposed on Ihe roof of the Equitable Building in Boston, and 
these records were used ii forming a series of averages or normals. 
Then the gauge was removed toa high tower on the I'ost-Office Bui! J- 
ing, and since then there has been almoftt a persistent deficiency of 
precipit.ilion as coniparcd with former records, or with the records of 
slalions surrounding Boston. Moreover, the amount of rainfall caught 
is evidently a function of the wind-velocity, and decreases with in- 
creased velocity of the wind. Thus, during a gale on April 3. 1887. 
(he amount of precipitation reponed from the Boston Sigi^al Service 
station w.is 0.2; of an inch ; while measurements by a number ot 
obser%-ers in and around Boston showed that snow fell to a depth 
of over a foot, and when mc]te<l gave an inch of precipitation as or- 
dinarily rcconJcd. Again, durmg the storm of March 11 to 14, 
1888. the Boston Signal Office reported 1.24 inches of precipitation^ 
while surrounding stations reported three inches or more. 

It seems a pity that our Signal Service gauges should be so badly 
exposed, (or these arc looked to as the standards throughout ihc 
country; and there is no doubt that in the future, as in the past, 
there will be :itlenipts 10 prove climatic changes (rem their records; 
but the writer feels ihal any one who has had experience with rain- 
fall observations will look dubiously on any conclusions based on 
such records as exist at present. H. Helm Clavton. 

BIu« Hill ObMmi'j^y. May t. 



Significance of Sex. 

Some recent puhlicalions on the subject of the significance of 
sexual reproduction, especuiUy those of Or. Weissmann {Sature, 
xxxiv. p. 629, 1886, and xxx^'i. p. 607, 18S7) and a short abstract of 
a lecture by Haischek i^Annah and Magasine of Natural History, 
i. p. 163. t888), have induced me to draw brief alteniion to some 
speculations of my own on this subject, published se\'enil )*car» 
ago. 

I, Dr. Weissmann, in hia admirable paper on the significance of 
polar globules {Xaturf. xxxvi. p, 607. i88"), after showing that 
there must be some very great benefits resulting from the iniroduc- 
ttoj) of sexual reproduction, says, "Such beneficial results will be 
found in the fact that st-xual propagation may be regarded as the 
iourci 0/ individual variability, furnishing material for natural 
siUiU\m." Now. in an article oft genesis of sex, published in the 
Popular St-ifnct Mtmthly. Deccmlwr. 1879 (xvi. p. i67>, and repub- 
lished in the lir.mr Scifntrfii/uf for Feb. 14, t88o (xviii. p. 2201, the 
same thought is distinctly implied, though not distinctly expressed. 
The whole contention of the article is to show that the object of scs 
is the funding of individual differences in a common offspring, 
thereby improving the ofTspring; and. further, to show how much 
pains nature has taken in m.ike individual sexual differences greater 
and greater in ihc hislorj- cf evolution. In the hist pamgraph I 
say, "Such mixing produces mart plastic nature, more generalized 
and therefore more progressive form." 

This was written nearly nine years ago. Meanwhile the thought 
continued to develop m my mind. In a book (' Evolution and its 
Relation to Religions Thought *i just now published, bul most of 
which, .-ind especially all on this subject, w.is written three years 
ago, Ihe same thought is much more distinctly expressed. On p. 
J20 1 say. " Why was sex introduced at all? There are doubtless 
suRicient reasons of many kinds, but i\\t fundamental reason con- 
mctfd with rtfolutiim is the funding of indifidual diffcrctues in a 
Cffmmon offspring, tkerthy gt^'ing to thg offspring a tendency to 
divergent variation y \Y^»\non\t. 2iy." Complexity of inheritanee, 
like complexity o( composition in chemical subsianccs, <,'«/« insta- 
bility to the embryo ami liability ta imrialian to the offspring; and 
this in its turn furnishes material for selection of IhefiUesl." This 
was written in the fall of 1884; but. being much pressed with other 
work at that time. I laid aside the mnnuscripl. and only took It up 
again, finished it, and sent it to the publisher, about a year ago. I dr> 
not bring this forward now by way of reclamation, — for even if 1 had 
any righi 10 make such, which I have not, i care little who brings 
out a truth, —but partly because I would not seem to borrow an 
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idea without due credit, and partly because 1 am gratified that a 
thought which has Iain long in my mind is now confirmed by so 
eminent a biologist and so profound a thinker as Dr. Weissmann. 

2. There is one point, however, in Dr. Weissmann's paper, to 
which 1 would take some slight exception. He says, " There is no 
essential, but only individual differences between the nuclear sub- 
stance of the spermatozoon and of the ovum. There are no such 
things as male and female nuclear substances, but only male and 
female cells, carriers of immortal germ plasm," Now, if by * essen- 
tial differences ' he means mysterious or occult differences, such as 
are usually attributed to sex. he is probably right ; but surely sexual 
reproduction is a device of nature whereby greater individual dif- 
ferences of nuclear substances are produced than could have been 
gotten in any other way. Such extreme individual differences are 
called ' sexual ' in the case of organisms : why not also in the case 
of nuclear substances ? 

3. In the other paper referred to, Hatschek, after criticising the 
views of Weissmann and others, goes on to give his own theoretical 
opinion; viz., "that in sexual reproduction we must recognize a 
remedy against the action of injurious variability." He then goes 
on to show that disease or injurious variation of any kind in an in- 
dividual would be indefinitely continued by non-sexual modes of 
reproduction, but in sexual reproduction is quickly eliminated by 
crossing with other strong and healthy individuals. Now, precisely 
this view is very distinctly brought out in my article on genesis of 
sex. Referring to the reasons for the introduction of sexual repro- 
duction, I say (p. 1 77), " The reason is probably this : Among all 
the qualities, good and bad, strong and weak, inherited {by the off- 
spring) from both sides, there is a sort of struggle for life, and a 
survival of the best and strongest gualities." The same thought 
is expressed in many ways in my book on evolution, already re- 
ferred to. Joseph LeConTe. 

Berkeley, Cal , April a*. 

Catching Fixed Forms of Aoimkl Life on Transparent Media 
for Study. 

In studying forms of animal life that become fixed to foreign 
bodies during their early stages of development, it is an obvious 
advantage to the investigator if they can be induced to attach 
themselves to transparent media, such as glass or mica, so that 
they may be studied without disturbance under the microscope 
with transmitted light. 

Several attempts have been made to secure young oysters on 
glass by Prof. John A. Ryder,' Dr. R. Horst,* and Lieut. Francis 
C. Winslow,* but with only very partial success. Professor Ryder 
once found larvje attached to the glass sides of an apparatus in 
which artificial propagation was being carried on. Dr. R. Horst 
tried ground and plain glass, but secured only two on the latter. 
Prof. Karl Mobius, in the Zoologischer Ansetger of Jan. 22, 1883, 
describes a successful attempt to catch fixed organisms on glass. 
He used microscope-slides, and secured annelids, hydroids, polyps, 
Bryozoa, Infusoria, diatoms, etc. Prof. B. H. Van VIeck informs 
me that he habitually secures fixed forms of low organisms on glass 
microscope-slides lor study. 

During the summer of 1887, I was studying the development of 
the oyster {O. virginiana Lister) at Buzzard's Bay ; and as I was 
anxious, if possible, to get them growing on glass, I tried several 
methods to accomplish the desired end. During my work I had 
very valuable assistance and suggestions from Dr. E. B. Larchar 
of Onset, whose disinterested aid I here acknowledge. 

In a small pond-like estuary, bare at low tide, on the 14th of 
July, I stretched wire netting between stakes driven into the sand 
and raised about a foot from the sand. On this were laid panes of 
glass, fastened in place with clothespins. Other panes were sus- 
pended from the sides, some in the plane of motion of the incom- 
ing tide, others opposed to it. Lamp-chimneys were also suspended 
from the apparatus. I used some fifty panes and twelve chimneys. 

' J. A. Ryder, On the Mode of Fiialioo ot the Fry of the Oyster (Bull, U.S. Fish 
Com., ii. iSSa) ; An Account of Experimenis in Oyster- Culture, and Observations 
relating Thereto (Rep. U.S. Fish Cora., 1881), Washington, 1884. 

» R. Horst. On the Development of the Oyster, O. edulit L. (Rep, U.S. Fish Com., 
1S84). Washington, 1886. 

■ F. C. Winslow, Notes upon Oyster Experiments in iSSj (Bull, U.S. Fish Com., 
iT. 1S84I. 



but met with almost total failure, securing only two oysters, one of 
which, however, grew to twenty-one millimetres in diameter. A 
few barnacles became attached to the glass. 

One of the most successful spatting-grounds for oysters at Buz- 
zard's Bay is a sand-spit exposed about four hours at low water. 
Here the incoming tide divides, one branch flowing to Onset, and 
the other to Buttermilk Bay. The force of the current is very 
great. On this bar, at the suggestion of Dr. Larchar, earthenware 
drain-pipes were partially sunk in an upright position, and loosely 
filled with broken glass. Six-inch and four-inch pipes were used, 
and at different elevations above the sand. I did not secure any 
spat in the four-inch pipes. A six-inch pipe sunk nearly to the 
level of the bar was successful, but in an unlucky day was lilled up 
with sand, and the young oysters buried. Six-inch pipes, reaching 
about ten inches above the bar, were the most successful, and on 
the glass in them I got large numbers of young oysters. Suitable 
conditions for the success of the undertaking were therefore as 
follows : (i) a strong tide-way, which would bring plenty of free- 
swimming fry, and afterwards abundant food for their mainte- 
nance ; (2) an area of quiet water within the pipe, in which the fry 
could settle and attach themselves to the smooth glass ; (3) the 
absolute shutting-out of violent currents which would detach them 
from their precarious abiding-places. 

I first found spat on the glass on the 25th of July, and on the 
28th took out a pane 6 by 4) inches square, on which I have just 
counted eighty-two young oysters, as it is still in my possession in- 
tact. This was only exceptional in the size of the glass, as other 
pieces bore nearly or quite as many spat proportionally to their 
area. Spat were secured in the pipes until the 29th of October, 
when few were left, lai^e numbers having dropped off by the 
natural dissolving action of sea-water upon the organic cement 
by which they are attached. 

Beades oysters, Anomias, Crepidulas, and Bryozoa freely at- 
tached themselves to the glass, presenting admirable opportunities 
for studying them alive and undisturbed. 

The nature of my researches required that I should get young 
oysters with shells as clean and perfectly preserved as possible. 
In May, year-old oysters were found very beautifully preserved on 
the inside whorls of a dead Busycon shell, where they were com- 
pletely protected from all eroding action, and clean. To imitate 
these conditions, in the salt-pond above referred to, I suspended a 
large number of two-and-a-half and three inch flower-pots in- 
verted, from galvanized wire stretched between stakes driven firmly 
into the sand. The pots were raised about six inches from the 
sand. They met with entire success. The pots in many instances 
were literally almost covered with spat. On the outside of the 
pots very little, and on the inside no, sediment was deposited, as 
the pots hung like suspended bell-jars, so that the oysters were 
perfectly clean and very finely preserved. Further, on account of 
the porosity of the earthenware, the oysters had less hold than on 
natural cultch of stones and shells, and w^re easily removed for 
study. Robert T. Jackson. 

Cambridge, Mast., May 4. 



Answers. 
31. Blonde and Brunette. — A week o,r two ago a corre- 
spondent of yours complained of the lack of precision of meaning 
attached to the terms ' blonde ' and ' brunette,' and the want also 
of words treating of intermediate shades of color as applied to the 
hair and complexion of Caucasian human beings. There is cer- 
tainly a need of more convention on this point ; for it seems strange 
that lower animals, and even inanimate objects {vide dry-goods, 
etc.), should be minutely characterized as regards color, whilst their 
lords or makers are not. It would seem as if a century and a half 
ago there was such better understanding about terms of color as 
this gentleman wishes to see established. In the Spectator one 
meets with proof of this. In one place I remember a lady (assumed) 
writer draws the distinction between herself and a friend in the 
matter of complexion as between an olive and a brunette ; and the 
term 'a handsome black man ' (to imply the latter hue in a man) 
is also met with in the writings of the last century. 

aIfred J. Hill. 

St. Paul, MiDD., May 3. 
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BOOK-NOTES. 

— D. C. Heath & Co. will publish. May r. 
the second book in the series of ' Praciical 
Lessons in ihe Use of Eni^lisli,' by Mary F. 
Hyde of ihe Stale Norm*I School, Albany. 
N.Y. On M.iy 5, tKe s.ime house will |>ul»- 
lish the second volume of their ' Nature 
Readers: Sea-side and Way-sidc.* by Julia 
McNair Wright. 

— Mr. Edward Atkinson will open ihe 
Papular Siieace ^lonthly for June wiih an 
incisive paper on • The Surplus Revenue." 

— F. E. Galloupc. 30 Kilby Street. Boston, 
proposes to publish at once an index of en- 
gineering Jiriicles contained in leading peri- 
odicals during the lasl tivc years (18S3-87 
inclusive), should sutlicieni subscriptions TO 
the book be received. 

— The Publiculion Agency of the Johns 
Hopkins University. Ballimorc. announces the 
• Hiiiory of Co-operation in the United 
Smics.' with an iniroductinn by Prof. Rich- 
ard T. Ely. and papers by gpraduaic students 
of the Johns Hopkins University on co-opera- 
lion in the various sections of the country, 
and an index. 

— The oj«ming article of the railway series 
in Sfrifinrr's Magaxtn^ will appear iji the 
June number, under the title * The Building 
of a Kailway,' by Thomas Curtis Clarke. 

— Messrs. Ticknor & Co. announce for 
publication May 12. 'A Dictionary of Low- 
land Scotch,' by Charles Mackay. LL,D. ; 
and • The Pilgrim Republic' an historical 
review of the colony of New Plyinouih, by 
John A. Goodwin. 
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May t. — Mr W H. Ilolmc*, Some rnini- 
livc Ph-ucs of .btthctii: i>evelopmcni ; W, J. 
H<fflnian, Pictography snd Slixnaniatic Rite* of 
the Ojibws, 

Ameritan Academy ef Arts anJ Stum*t. 

Battan, 
Sfay^, — John Trowbridge. On the Present 
Condnion of [he Subject of ihe I'hntographjr of 
Color; together witd an Account of Invi^itiga- 
tiont at tlic JcRerfon l'h>'<iii;jtl Lsboratory, on 
the Inviuble Ra^s o[ Light. 

PurJiu S,-ii!Hlij!e So^-ity, Lafaytlte. InJ. 

April 2-^. — \VilIi.im Hiady. Modci o( Occur- 
rcnce of Nitre ; W. H P. Creighion. Exjilora> 
lion* in Ea»lfr Ulanil ; J. F. McBedi. MeiU* 
of the Gra[»hic System in Static Analy.<it. 

Emginefrt Onh, St. Lffuu. 

J/ay a. — K. D. Meier. Tlio Prall Syi,teiii of 
disiributing Heal and Puwer from Central Sin- 
tiont, 
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'The Travelers Insurance Company 

of Ilartloril.Cunii., orsmiiKil >SMi4,iuiiei bolh Li/t 
P»ticH% And AceUrut ftiititt. Onlj- larxe aecidant 
compaor >** Amenca, Ooly |s • yr lo protmional 
•nd biMfnrw nutn tor ea«h ti.ooo iniurmnrc, with (5 
wcBkly UKlcaiBltj. Hat paid ya'oKi'^tA^vn ncafly 
(iT,oc»4M«. All poiicie* a<Ht-(«>rfeitaM«- All dum> 
|Mld, w^lhoot ducouni. and imnMdiaielv on Ticdpt o( 
tBiHfactMT pno(. 



WITH RUBBER FEET AND HANDS 

MASKS* l-ATWtl'. 

The eofravini i« froai mi in- 
MacTaiiRim lihi^'iurnbh of a ir-Rn 
AK«r.iJiii^ a lAdikr. Ke h.ii i«u 
aitifidia] ICKk •iilniitiirini: hii nni- 
iital onct. »hii:h were viuiliol bv 
a lailm-u) Aixlilerti and ^ubi- - 
i|U«nll> .iBiiiiiialctl. Hilli ill. 
tiihbcr f*« he ■* able t" ati.t;..d 
t>r ilncmd a lad/ter. hjis'i.;.' 
himwrir nr< th^? riin|{t, ami Ku>r 
hi* )ijr"l«al libeny. Hecnn e;ifji 
,1 y:.-.,ij il.iy', '\ai;ti aL tile tjeoih. 
Hecan i-Jilk ,ipn) iiiiBKlc wilh per- 
•■jii» wilSmin bctravir u hn lois ; 
IK r;i'.r hp ikici ml |.i lii* frirmcr 
Mlt fnrali pnudviil iiitri,.'>u;>. 

Willi i)ic ..W niciriuiU >>) ct?<n- 
i:lt<aied anlile-j'iiiKaii iiiirlrtiJik- 
I'l; ol (hi* k:nd wf uM he ai ihv 
peril..! the wtajer. but »i(h ihc 
rubi.n fcM he can vrr.tiirt inim 
all i'irl« nl fipc aiinni wild *alc(y. 

'jMf fiilht ilii.ii»a<.d ta [iracticol 
uw, Kaltcrad ia aJi {Mrl* o( the 
woHd. 

A TmtiM Oi 4(n MB**, vrilh 

i\i<' iltn*i(aii<>n(| And nvariy a 
ihiuuiBd ciidnrMiBcntii and tcsii- 
nviiniili tcni 10 thi.t^ i>«<Oii.|t 4i1i- 
hcUl icjf* (ir ainit. wbv will i[itt a 
■!.^v>ijhinMi i>t (licit CMC. Th« 
^an^c kIII be icnl it> |ihyMi:uiM» 
ami <ii(rKr'wit (r<w o( charge- 

A. A. MARKS. 
7(H J Ji'oadwaj-, Now Yoi-lc. 



SPECIAL SALE 

OF 

SMS k m\t 

JAMES McCREEEY %. CO. 

will offer at retail on and after' 
May z the combined stocks of 
their wholesale and retail Silk, 
and Velvet Departments. The 
importance and advantage of this 
SPECIAL offering can only 
estimated by an examination, 
which they respectfully solicit 

No goods will be exhibited for 
sale that cannot be relied upoa 
for satisfactory wear. 

JAMES McCREERY k CO, 
Importers and Manufacturers of 

Silks, 
BROADWAY AND ELEVENTH STREETj 

Haau*s Betereuoe lTi(loxe<4. 

RcfcrencM lo and iram-'ripit cr ir*ni.i.ituiai i\f ihe lii 
eniur« of »MV «vnj«rT liinttkail by Itt flCKMAK 
MANN. Wi'.Mi^t.iw. l>. C 

CorrctpMideoce fee, )a ccnu. Eiplawaiary cnculajK 
frM. 
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DtsparAle Vi:tii)n 

Agriculture ami l.ate Quaternary Ueology 

(Queries and Anhweib 



yl. iV. Gritty 

W. LtC«nU SfewHt 



The Science Company y Publishers^ 4J Lafayette Place, New York, 

London agent: G. E. Stechert, 26 Kmg WiUi'am St., Strand. 
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BOWSER'S MATIic,:Jv*;.x:^AL SERIES 

Will be Published about Junt 1st, 

COLLEGE ALGEBRA. 



12mo, 550 Pages, 



Price. $2.00 



Thik woik iH dckigncd as a lcxt-l:it>Dk lor Aca«lcniie&. Cullcges, and Scientific Schools it bcgiim at the beginning ol tlie iulijcct, and the full 
Irealmenlof the earlier parts render* il unnece^snTv that ^ludents who ui>e it shall have previously iiudicd a more elementary Algebra. 

When a ''tudent guc« from Alucbni l» liigher br^nchcR, it in ofltrn found th^t much which he shuuld have niudicd in Algclxa hat been either 

not leari>l al all. or so imperfectly Iraint a-, in icc|uirc the i;'°Uld ro be all gone over again. It lit h >ped that sludenis who UhC ihis boolt, under the 

rdirection of n good teacher, will tw able to so roaster the elemenin of Alguhra that they may fine from it to more advanced matfaemaTicji, not only 

ithoul having anything to unlearn, but with a good foundation. While very much depends upon a good lext-bouk, ihc author believe* that no 

ind of ioitruciion in mathcmaiic^ can Like ihs place of thil given by the Itvtng icacher. No Kiihject require^ so innch individual nttcniion. ot 

bauch close intellectual coniacl betweeii mvlructor aikd pupil. The leactier mu«l iioi be satisfied even with the leamcr't itaicmcnt thai he under- 

[atandit the point presented, lie must by per->isteni questioning ns'.ure himself that the idm has bicn ihorooghly grasped and maMered. 

I Nothing U more pleasing to a young «iudcnt than tit «ce and lerl th«i he can u>e hi)^ knowledge to «nme proctiuaL end. Fur thia reason the 

auth'ir has iniroiluced a chapiter on easy equations and pioblcms before the chapters on Factoring and Fractions ; this enables the student euly lo 

become Rcquaiiiicd with some of the most interesting iiraciical applications of the sulijeci. 

A goaxi deal of strcM ifc laid on rtnlvinu <]uaoratic and other rq -aiiont by mean* of factor* which af« often obvloua on Inspection, In an fn- 
menie numbcrof cases this is a much eai-icr way than by c'Jinpletiue thesquarc, and bc&idc«> it gives an insight into Ihe nature of equations. The 
latudent's tirsi thought, on looking at an equal inn. ihnuld be : cnnli b^ rc«olved into f.ictor*? H it can. his work i» done ;>but if he i« noi able 
readily lo »cc the factor*, he has still left the old method of complctinf^ the squaie. 

'rhccsimple> air very numerous. Kach set i* carefully grade.l, begiiinini; with tho>e which are very easy, an J p'oceeding to others which 
are mote difhcutt. The large number of cx.iinp]e<. i» given for inc convenience of ihc initructor, that he may have, year by year, a sufficient variety 
from which to select, to prevent mere rote-work on the part of bis pupitsh Rvery teacher knows that Ihe note-books with solutions of difficult ca- 
ftmplesare handed A^'MW from one dau of iiudenis to another, till a snri of key is formed, often to the dcttraciion of intellectual discipline. 

ACADEMIC ALGEBRA. 

12mo, 360 Pages, Price, $1.60. 

(This work is desifjiied a-va text-hook for Common and High Schools anrl Academies, nnd to prepare students for entering Colleges and 
SctcniTfic School*. (Ths l«ook is a compldc ticatisc on Algebra up to and through the Progres'ions, conlainiDg thus far precisely the same subjects 
and Die .lame irralmenl of them that are found in the College Aluebra.) For students who have not suf&cieM lime to take Ibe College Algebra, 
this perhafw is ihe belter book ; but those who ccnicmplate enlcnng College, or who wish 10 take a complete eoarse in Algebi^. may as well begin 
at once with the larger woik.) 

LIBERAL TERMS MADE FOR TNTROmTOTION. 

D. VAN NOSTRAND, Publisher, 

23 Murray Street, - - New York. ^'"^ - 27 Warren Street. 
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BOOKS 



PREPARATION 

By John Wiley &, Sons, New York. 

v< Ttxt-BeekfarAgnmlhtraiColUgft. 

Rocks and Soils. 

A Tfeaine on ihc C»i«n"«rv <ifC«ol««ic Tr»n»fftnn«rioBi 
and S..it C,iripv»iil*n Hv H. E, Siodkbmlil*, PhD. 
ProfeuK.) -^.f tfifmiuiy »oJ li™1r.iy, Imperil! ColleKc of 

An Elementary Course of De- 
scriptive Geometry. 

By Solnrnno Wonlt. A.M.. VrWimr of Gcamllrr *0<1 
Drawina, C.»lle|re City of Nea Voile, 8*i>, eljili. 

Microscopical Physiog'^aphy of 
Minerals and Rocks. 

By H. HcKcnl>ui>:h. TraniUtnl I>y Ji<iei>h P lildiiic^. 
Uoileil Siaien Ccolo«k«l S.nvey, WA>)iin|t(i.M. D,C V-.l. 
I. — MincraU. With niany fin? illuMraiJ'jiu ivp, cLulh. 

Differential Equations 

A M'lbciuaiTcjil licdiiH^ Sprtislly ptcpArwJ wllh ref 
cr«nGc 10 a fau*i>ta'lu>ir CoiirM Hy Vrot. W W. 
Jotinioa, itb. cloiS. 

A Grammar of the Hebrew Lan- 
guage. 

Wtlh o-v'""- Apiiendic™. Hi- W. H Orepii, D.D , Pw». 
f«HBr hi fiiitccioii ThG<Jo8ic.al $e<iiiii«v N<w titma- 
rjrpc edition, ihoraii|hly tevbnl uid brouchl up to \trtr 

A Treatise on Hydraulics 

De'ianed jm -i TciUllnok fir l>-;li(ilc<il Schiml- 



By Pr»l. M>ntti«Ul Mrfiinaan. 



■lane 
ihe UK uf £iiEiii.rrn 
Bvi>. elcith. 

Tables on the Properties of Sat- 
urated Steam and other 
Vapours 

BvPn>l C M FeatxKlyof the #uMciwM//« /«rf(/>/> 

Thermo-Dynamics . 

By PniF. C. M. Pubody. B.S. Bvo. 
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WITH RUBBER F£ET AND HANDS 



•Mma fATKNTo. 
Thfi rognvioit is Itora an in 

ftaniKceoiu plioiocnph uf a inBii 

Bu:«'>i)inu a \AiLAet. He hai two 
BTlilicial 1«|[» lulntitii-lliiii !i» int. 
unl cMMs. which win: cnuhed bv 
a railroiM] ■triilcni anil auljir. 
qiittKilr amtiuuicd, With. hU 
ni})faer fc«l nt U able t-> MC«nil 
iM descend a lAdrler, baljuic^ 
liiia>«lf on ihe rung*, and hav« 
hit haMU M libcny. He oat «ftni 

a gotiA likiy't vu;«« at rhc bench, 
lUcan iraikaiwriiiiryil,* will' per- 
son! wittioul bclnyine hii luts ; 
lit fact he ■« reUflrrd ti> his former 
•elf tor all [jrai:(!ciil ^uruotD. 

With the eld mctlio^ol corn- 
pBicalnl aiili1v-> ,itkl» on under lak- 
ln|[ of ihi* kind would be at the 
p«ril of ihe wearer, but with ihe 
rattier (cei he tan veiiture into 
allaorti of ope-j(iL<D* wiihialeiv- 

Ovet eighl thuusaiid inpraciiL-al 
lue. Kaltered in all pLtiti ol 4he 
worid. 



A TrMi>*c ot 401-. cwKta, with 
igo illiisiTaiicn*. and nru/ly a 
Ihouiand crxlorsemenltaiid luti' 
incniil* u-ni in thovoewditiitdtli- 
flcial kjp' cr arint, who wlEI k<v* * 
>lacrit-iu:ii ol ihrir ca» The 
»»'BC ■'ill Ijc »ctil to [ihytitimi. 
^nd *ucy«uii> free ut charge- 

A. A. MARKS. 
701 Bro;ia\v;tv. Ni\v 




York. 



PORTRAIT Of AQASSIZ. -ChaiMcr 94 of Th«r 
As^utii Am ti-iliiiii Im« flit «jle phutoarapK* of 
fnrf \Jt\in AiiM\t j\ ccnii, Addrcu C. B. bTUBIM, 
>iOay .St..Sainet-vnic. Mast. 



THE BERLITZ SCHOOL OF LANGUAGES. .'. 



t 



SUUMMBR COURSE 
AT ASBURY PARK. N. J.. AND AT OLD ORCHARD BEACH, ME. 

Tftr Ikiliii MoiTiOiI ■•aikn"Wled(r>! by alllint-clui Amciicut aii'I I ... \,r^i ad aJi ■* ' 

lunl meibctl- Iti^-iiueiioa will b« f iveu bv the reuulai ivofeH- r» ■'( tlic I tb* bnt el 

lialive leachcn ;iir cinii.liiyril. 1 hcif laai; cap^rience asd uiipai'IUlnl iik . - 1 mak* 'My 

iiialrui'iv-B )>isl)ly >itlriv<iin( ^nd cminenlly paaelical 7'he courx i;i-ihi>I<. -it i-h'iti- ■•■■ lc--.i>ii. i<t<'i i.m. exurHiiDV 
und aeaiiiinnal pMCu'c* in frencli aad Octuioa coaveniaiiun The inmt are vety low. A cpecul «Danc (or teacV 
■r» i> free. 

Kor lampte pajie* of the Fcnoh and the Gwiaaa book., cirrulan>. etc . apply to 

BERLITZ a CO . W. MmUmq SquMC. R.T«; 



SCHOOL OF xMlNES, 

— Columbia College — 

SamTDer Fcliool in Chemistrj. 

The LalH>rai«nEi <-f ih« School «( Mitiea iHII be ap«n 
from JunB ijih. to Sepiember t}ih, for ipeeial itudenti 
in general efaemuiUY. ititalitaiivc, qaamitadve, asd taiii- 
uty analyiU 

Th« fee* arc %yi for ihetliivc oiodttu.ortj for each 
■reck or pat 1 of a week . 

For farther iDfurmation ip|i1) lu 

RegisIiAT, School of Mines, 
4«th St. and I.laditoii Ave.. N. V. City, 



Positions Vacant, 



Iiiijtiifje* troni empl'jyvia in waial ol Ulote .'killed iauy 
departmrni □! tcience in in wideit *hb*« wilt bt ifii«ne4 
iAihi*tjlu>ii" WITHOUT CHARGE. 

The Ub-jr and eKpeiuc invulved m aaicortaimac '^ 
po*lli-iii*ara open. M {ratuiinowaly sdvemkinc (lw» ia4 
in BUeMkinx la Uic eoir«poadeace a\ applicaota. an l»- 
cumd In tbi InMNit and fot the tx^lmtfv* bcMefii >( 
tutttrtirrt ID Seitmtt. 

Appliiunii fhouU indoM (he mKOttmrt pruge. 
fonrardiiit ibetr iMten. 



H 

^ 



1— A P'of«iAOr will be appiMiad by the Rmxl nf Vib 
iloni lo the Chair o( BifrloKT a»d Agm-i'' '■ ■■- U»r 

verwity of Virginia. on the jj\V of Juiic r mn^ 

uiicni* of thcpo«ition are tj^ooo pet am > ';aeU 

inc. Iai|ulrie* «n:>y >« addrrwed to Cur.,. ^. VbAABLt. 



HARVARD UNIVERSITY. 



Wants 



I 



CouiASR uT iiisini:liji will be ^iven in >li< fotloiriiv 
tvbjectii dlinrii; ih« Mimmer racatioti of i?R3 ; — 



Ai^ F.DVCATEP AND CAFABLK PEJfSOS 
• wanted [n eycrir luim sod iixj to c«nv«^a for mV 

PI, '■'"''t.l^ "'Vr'' '■^"•^''-'"""'V''*'''''"''"'"'"'' tcriptiom tn .5c«w,- liberal (MmiMuati-.n AdJna. 

PhruM. PriynK*l 1 rJinini;, TDbJitrJiihy. -i..k«'"- " ' ' ' T^^T 

For «.(oi4iatir.n ari-ly tt> iC Secretary of Harranl """""S "t""**".. Pi'ausMia or KoKirCK. 47 L^>y«in 

Univ«niiy, Camliridtcr. Mant. Ptoce. New Vnri .ity 



ROSE POLYTECHNIC INSTITUTE. 

TEHHC HAUTE, \HO.-k SCHItOl OF EttaiNttHII 9. 
Wall i>iiiliiai-(I, '('It rijiilji[H-<l ili'|iikii|«i<til> ii[ Kjp- 
rh»nic<l.«iJit ilvll llnniTiiwrliid. Mi'iiri. ily. i^IikihIi- 
ItT'ihI Jiruwinc. Ktiud-Ket-h-lnnixl l.iiliorali'iii-.. 
Vot Uaiiil<ieu(',addr««> T. C. Mt.M)J^MI.t I. L, I'rr.. 



Sc/too/s. 



MgusacbuaetH. Boiion, iji HoBtl^pon Aveauc 
nflMF.. E- [IKCOMIIKH- PKENCil AND ENi; 

li.'b Ilome School (or *■> giih.njieoa September iq, 
lasS. $ 1 000 p«r year. No.xira*, Ilichat KetetenoCk 



Ma*Mc)iu*«1t>, l^ymouth. 
JJR. KNAPP'S HOME SCHOOL FOR BOYS 
(.tn cnty- lirer year). — Bt^iu September •■. tSM, 

Maiaachuteiii. Amhent. 

AMHUHsr cnj.t.EtlE. SUMMER SCHOOL OP 
LiugUiS^*' Che%n'nciT, Art. tiaihimnlic*, Pho- 
ne(ici.aiLd Hhy-ital Trunin^, iiib Scndon. July a tv 
Aug. 1' LeclUTca daily i^ h rench atid German. Fftt 
piocramsne addrcM Piut. W, I,. M"nta|{uv. 



Investments. 



7^ FIRST MORTGAGES. 7* 

UpoM tarc'iiJIy *rl(cic<] fanrn in the oioat fiminftliiiiii a»d 
Dio«l rB)iidly giuuiiig parts of ihe We»t. 

t% GuaraDteed Vortgagss 6< 
tt Debenture Bonds 6< 

J><ture(l by umil.ir m m^a^n. ati'l ■!• > !■>■ I tie i-aptial ol 
■he UBuici; Cuininnv 

THE. EASTERN BANKING COMRiNV, 

43 MILK STRUT, BOSTOn. 

PrAncia A. 0i*'«ni. /Vtv, tdw. T. Meifihvw. T*t*JU 



New Yot*. Peek^kill. 

SUMMtK SCHmOI. KOR boys. -PRF.KSKILL 
Milii.i'V Academy, Jnne >j>tli lu bepiembei jth. 'El 
Semi I'll irir.ul»r. 

J.,«N N. Itu.ac, A,M.. M.D . Peekiliill.N.V. 



New York. tt<^lyn. l-aiic Iiklaod, 
\. BKVANT ^CHl 

schuol ol the liiKhni clau f<<( luiya. PnoiMV. Iiiicr- 



GO 



•UK BKVANT ^CHl5<)L. — A BOARniNr. 



mediate, and Acudeiiuc Depaitnienia ; [horou||h MihLa^y 
Of|t'>'>'I■•ti■'n *n'l I>iviplinc, with S^attmatlc Phyucnl 
TiiiiniHa, Siliiiiil |>i>>|>cciy (cpioentiiig ui tjiitluy of 
over (^(o,aO(> ; one oi the fi neat in the l/<ii(ed Staiei, \a 

Srxiaiinily ii> CMimry-acat ol ihr laie M'tJltan Cullen 
ryai- 

SUMMER SCHOOL FOR liUYS. 
June it-i to Si'pirmber ut 
" The belt located and itintt •iir.<(-i>lul nt the Summer 
S<boAli for Bon. >■ faoiil pn^peiiy bi;auiifu11y siiuiited 
■>n ullwalei. Evfiy lacilily lurttMdy aii^ rrcrcalittn. 
Foe catalogue 'j( either aeiiiKiin, ■I'i'l)' I" 

tJK'i BKt'ua CiiHTBiVov, Priticipal. 

AT MOUNT HOPE I.AWIES SEMINARV, 

"l"»ii)trrfiwfc.«)»rfTiiR.H«fiMiriii, N. V., 
4jdu pay* board ani) luiliaiu per achnnl yuir. Miiaic 
and an 'inly en'ras. Ue.i adva(iia|[ca with tiome cnrc. 
Ope** Sept. a<'th. 

R08T. C. rLACK. A.H..Ptied}>«]. 



u= 



NIVEkSITV OF VIRGINIA SCIENTIFIC AND 
lioKinrennK Sch'>ola. Fnr ctialosue, addreai. 
C, ^. Venable, Chaitnian «( Faculty, 

P.O., Untvcniiy o( Va.. Va. 



What Scott's Emlsion Has Done! 

Over 26 Pounds Gain in Ten ^Veeka. 
Experience ol a Prominent Citizen. 

Tmt CaunMUHA Bo-nrrr ran tbm) 

8crPUHI(Ni or Vira. ] 

Ba» Fmaltctwxi, July 7Ui. ISW y 

I took a severe eold upon 
xny ehest and lungs and did 
not give It proper attention ; 
It developed Into bronchitis, 
and In the lall of the same 
year I was threatened with 
consumption. Physicians or- 
dered me to a more congeni- 
al ellmate, and I came to San 
Franclseo. Soon alter my 
arrival I commenced taking 
Scott's Emulsion of Cod Liver 
on with Hypophosphttes reg- 
ularly three times a day. In 
ten weeks my avoirdupois 
went from 155 to 180 pounds 
and over ; the cough mean- 
time ceased, c. R. bennett, 

SOLD BY ALL DRUCOI8T8. 



I 
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FRIDAY, MAY iS, 1888. 



There is now pending before Congress a proposition to enable 
the United States Geologicn! Survey to carry on the agricultural 
work provided for by law. This movement was brought formally 
forward by the California Stale Grange in October. [887. It is 
hardly necessary to dwell upon [he desirability of collecting data as 
to the agricultural value of land. Work of this kind has been done 
in the States ea-st of the Mississippi by Sl.itc surveys nnd other in- 
stitutions, but west of it Powell's report on the arid lands is almost 
the sole attempt. The work falls properly under the scope of a 
geolo^cal survey, as in this case it retjuircs only little additional 
work to the topographical and geological surveys that are conlinu- 
ousfy going on. while under any other department it would require 
the organi^aiioi) of a new survey, and involve great expense. IIow 
much good work can be done by geologists in this line, is shown by 
the work of a number of Slate surveys, and outside the United 
Stales by ihc survey of Newfoundland, which carries on also the 
work o( the land-office, and by several repQrt.s by members oE the 
Canadian Geological Survey, who. in the maps showing the results 
of their reconnaissances, embody much that is of the greatest value 
to the farmer. As a matter of f.ict, the surveyors of the land-oflice 
in the United States aa well as in Canada report in a general w.iy 
on the character of the country, but gcncr.^l statements of this kind 
are not what is wanted. Information on the character of the land 
ought 10 be as ilctinite as possible, If the lands were properly 
classitictt as to their agriculturaJ, pastoral, and industrial value, the 
new sctilcr would find ai once the place suitable to his demands, 
the farmer would know how he can be^t develop the resources of 
his land, and great profit would thus .iccrue to the country in gen- 
eral. We print in anoihcr place an article by Professor Hilgard 
which shows the dose relation between geological and agricultural 
conditions, and thus proves that the agricultural survey is prcjicrly 
a subdivision of the Geological Survey. 



Thk rsTKRNATioNAi. COPYRIGHT BILL prepared by Senator 
Chace has been passed by the United States .Senate, and it is un- 
derstood thai the leaders of the House of Representatives intend to 
give it a ch.iiKe in lliat body Iwforc the close of the present session. 
This isgood news to American authors, publishers, and to all classes 
of mechanics engaged directly or indirectly in the manLif.icturc of 
books. A few English authors and some English mechanics are 
greatly excited over what is known as the ' manufacturing clause ' 
of ihe bill, which rcijuires thai foreign liuuks copyriglued in this 
country shall be inimeiliatcly published here, and pr]nie<l from type 
set up here ; and the Enj^'lisb printers have appointed a coiiiinittee 
to secure the .imendmcnl of the bill if possible. The authors who 
have been loudest in their protests have been those, so says acablc- 
despatch to the Philadelphia Preis. who have ne\'er had one of their 
books republished in this country, either with or without their con- 
sent ; those whose Works arc popular enough lo lind a market in 
the United States beint; willing to submit to Ihe extra lax which a 
separate edition lor America subjects them to. in consideration of 
great .Klvaniagcs which the bill will confer upon them in enabling 
them lo prevent pirating of their works in this country, and placing 
them in position to make lernis with American publishers. The 
English printers and other mechanics fear. that, if the Chace bill 
becomes a law, many book.s copyrighted on both sides of the At- 



lantic will be printed from plates made in America, and that their 
business will therefore be injured. It is only necessary to say. that, 
without the 'manufacturing clau-sc' no international copyright bill 
would be likely to be passcti by the American Congress in the next 
ten years. Without it, the Chace bill would noi even have been 
considereil during the present session. We hope the time will soon 
come when the people of both countries will sec their interest in 
unconditional copyright in both (or the literary productions of (he 
citizens of either, and the freest competition in the manufacture of 
books that arc read on both sides of the Atlantic. Then authors 
wll be allowed lo have their books printed in London, or New 
York, or Chicago, as m.ay he most convenient or advantageous, 
and readers will know that they are not paying unnecessarily high 
pnccs for their reading-mailer. 



The si;ccESS of the ■ land in severalty ' law as an agency for 
the civilization of the Indians depends upon many conditions, some 
of which .ire little understood by legislators, or even by the officials 
of the Indian service. " Cannot the government protect a man 
from lazy Indians who eat up his crops ? " asked an inlelligenl 
niejnlicr of a South-western tribe of a white man whose acquaint- 
ance he had made. A little questioning disclosed the fact that this 
Indian had planted ground and raised some com. About the time 
the crop was ready to gather, his wife's brother arrived for a visit, 
and brought his whole family, and showed no inclination to go 
away as long as the corn lasted. His white friend asked him why 
he did not turn them away, but he said he could not. And this 
was a result of a slate of .society over which no individual Indian 
has control, but which is appreciated by very few white men. An 
Indi>i,n is just as much bound to share Ins provisions with his rela- 
tives or the members of his clan, if they desire ii, as to furnish food 
for his children. This man saw the injustice of this, but knew no 
way to escape it without the help of the government. There are 
' la^y Indians' in every iribe, and the industrious ones are cenain 
to have as many visitors as they can accommodate, and the over- 
flow will camp in the front yard. How many while farmers trying 
to gel a start in life, even if the land was given lo them, would suc- 
ceed under such circumstances } Another obstacle to the success 
of the • land in severalty " experiment is the natural indolence of the 
Indians, — an indolence that is hereditary, and the necessary result 
of the kind of life which the present generation and thnr ancestors 
have led. " The white man gets up and goes to work before it is 
li^ht, but an Indian never wakes up until he is hungry." said a 
native of the Endian Territory twenty years ago; and the policy 
that does not recognize this fact, and seek to overcome Ihc indolent 
habits rather than to destroy them by force or by placing the In- 
dian in unequal competition with white men, is unscicnlific, and 
will CKfiainly fail. The only hope that good wilt come of the sev- 
eralty law, therefore, is in the execution of it with discretion, and 
in postponing the settlement of Indians upon lands of tlieir own 
until they arc prepared for it. Jt may be necessary, also, to protect 
industrious Indians from impositions by all of their own and their 
wives' relations. 



The sklkct committee oI the Senate of the Dominion of Can- 
ada. .■\ppointed lo inquire into the value of the countrj- north of the 
Saskatchewan watershed, has presented a report which is founded 
on a \-ast amounl of new and valu.iblc information. The inquiry 
sliows that much of this region, which was considered a few years 
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ago part of the uninliabitablc polar regions, may become settled in 
course of time, as il possesses considerable natural resources. The 
great length of navigable rivers faciliiates comtnutiicalion. The 
trxtcnt a( conlinunus lake coast and river navigation is estimated at 
6,500 miles, broken only in two pUices there situated upon the Great 
Slave and Athabasca Rivers. It is stated thai tlierc is a pastoral 
area of 860,000 square miles, arable lands to the enienl o( 274.000 
square miles, while 400.000 square miles are considered useless for 
cultivalion and stock-raising. The climate of this region is de- 
scribed as more favonble, as is genernlty as-iiimed, and comparable 
In certain districts 10 that of western Uniario. It appears that 
there is an abundance of fish, and an ample supply of wood suit- 
able lor buildiing-purpnscs. Among the mineral products, special 
attentioit is called to the extensive auriferous area and to the large 
petrol eum-iields. The energetic attempts of Canada to develop the 
resources of the country have led to an increase of immigration 10 
their western provinces. Undoubtedly the present inquiry will 
help to direct attention to the resources of those remote regions. 



ECONOMY OF FOOD. 



IN Februarj' we sent out from the office of Science a circiiLir 
letter to a number of physicians. politicaUcconomists, an<l others 
likely to be posted and interested in the economy of food. In tliis 
teller we called attention lo Prof. W. O. Alwaier's article on the 
subject in the Century for J,inuar>', and st,ited that it is generally 
believed thai even those who wish and try ta economize in the pur- 
chase and use of food vcr>' often do not understand how, and that 
while ihey consult carefully the prices they pay. and judge from 
these the nutritive value of the articles, they are frequently mis- 
led. 

Our questions sought for information as to the existence of a 
considerable tendency among people of modcrAle means to bad 
economy in the follmving respects ; first, in the purchase of food 
cither of needlessly expensive kinds or ill-balanced quantities ; sec- 
ond, in the cooking of food : third, in the actual waste of food, that 
is, the ihrowing-away of nutritious malerlal insteail of cuniiuiiiing 
it economically ; finally we asketl for suggestions as to such means 
as might be deemed appropriate for correcting any of these forms 
of bad economy that might exist. 

Responses were received from various portions of the country ; 
and while the evidence was generally to the efTecI thai there did 
exist a considerable tendency among people of mo<lerale means 
to bad economy, there were several noteworthy opinions to the con- 
trary. 

Mr. P. H. Fclker, editor of the Sf. Lent's Grocer, stated that he 
has had an experience in the retail grocery trade, and does not 
think that people of moderate means exhibit b-id economy, as a 
rule, in the purchase of expensive kinds of food. Nor does he 
believe that much is thrown away by poor people. His experience 
is, that those who pay for what they buy do not waste, but that 
those who do nut intend to pay, but expect the world to give them 
a li'ving. are careless and wasteful. 
, Charles N, Chapin of Providence, R.I., is anollier of the dissent- 
ers. He believes that there can be little question that there is a 
tendency lo purchase needlessly expensive qu.tltlies of all kinds of 
food, but he is certain thai there is iioi nearly ris much extrava- 
gance absolutely among such persons as there is among ihe rich or 
even well-to-do, and he doubts very much whether ihere is rela- 
tively as much. According to his experience, day-laborers, work- 
ers in mills and f.-ictarie5. and the poorer class of mechanics, do 
not .IS a rule purchase as tine a tjuality of meat and groceries n% do 
those in better circumstances. There is a large groccrj' in his city 
whose patrons arc chiefly well-to-do or rich, and this grocery has 
never taken out an 'oleo ' license ; while in the stores in the poorer 
parts of the same city, and in the manufacturing villages, oleo is 
sold in large quantities, somclimes almost lo the csclusii>n ol but- 
ter. The dealer in choice groceries informs him that he sells five 
barrels of Haxall flour to one of St. Louis, while in the mill villages 
the proportion is two to one in favor of St. Louis. A butcher 
having some of the best trade in Providence, and also having a 



store in a neighboring manufacturing village, states that he sold 
cheaper and leaner meat in the village than in the city, yet lh& 
same man says that some of his most extravagant customers in the 
city were among the poor. As at this point Mr. Chapin makes as 
important suggestion, we quote his words: "And just here, it 
seems to me, is the pl.ice where an error has crept into Professor 
Atwatcr's article, and also into the report of the Massachusetts 
Labor Bureau. In the case above mentioned the ntajorily of the 
persons who bought at the ciiy store were rich, and those who 
were not were chiefly coachmen, washerwomen, janitors, and per- 
sons who were objects of ch.irity ; in other words, those who were 
brought into comparatively close contact with the rich, and who 
hence aped their manners and tastes. Such people are often the 
most extravagant in the world. I think it will be found that il is 
chiefly in neighborhoods or in stores where the rich and poor pur- 
chase together thai an inordinate extravagance will be found on 
the part of the poor. I am positive that in our manufacturing liU 
l.iges and in the manufacturing sections of this city, the working- 
[Hruple. while requiring good food, do not consume such a bigH 
grade of goods as do those in better circumstances." In regard 
to the actual waste. — non-consumption of foods purchased. — Mr. 
Chapin holds that al! cxidencc goes to show that the poor are much 
more economical than the well-10-da or the rich. In Providence 
the swill-contractor gets the same amount of swill from less than 
six thousand persons in the wealthy part of the city as he docs 
from over twelve thousand persons in a manufacturing district; 
and the swill in the former case contains a large amount of nutri- 
tive material, while in the latter c^isc il consists chiefly of bones. 
codfish-skins, parings from boiled potatoes, etc. Mr. Chapin be- 
lieves that the use of novel or artitictal articles of food, such as 
canned goods, oleo. glucose, cottonseed-oil, baking-powders, eic„ 
tends to make living cheaper, while these foods are in many 
cases just as palatable as the more expensive. Mr. Cbaptn finally 
suggests that it is, after al), a question whether any but a very few, 
the very poor, need to practise much greater economy than thev do. 
While it is true that the neck is as nutritious as a sirloin steajt. it 
is equally true that the latter is more palatable. A man would be 
comfortable in patched clothes and a room with whitewashed 
walls and a bare floor, yet we do not consider il a sin or even un- 
wise for the majority of even wage-earners to [nakc Ihcir surround- 
ings agreeable. 

Mr. David Murray of the University of the State of New York. 
h.-is serious doubts whether the prejutUcc which Professor Atwater 
speaks of, against the purchase of cheap food, exists to any very 
considerable extent. 

We have also to class among the doubters of the waste of food 
Mrs. M. Fay Pcirce; New York, author of ' Co-operative House- 
keeping.' 

Mrs. Fays experience is, " that Americans, especially men, crave 
meat three times fl day : and if they can get it. they have it. No 
doubt." she says. " Ihey could do with meat once a day. and make 
up in milk and eggs. The fact remains the same, that the htiman 
system prefers a great deal of meat: and may not the enormous 
energy and enterprise of the American pco|iie. and the large aver- 
age of mental work which :is a nation Americans accomplish, be 
in great measure due to Ihc national indulgence in meat? In 
answer lo the first question, I should therefore hesitate to say that 
too much meal is purcliased by our fieople. Second, Roast meat 
ami broiled me.ii are, oT course, infinitely more enjoyable than Itotled 
and stewed meats. No matter how exquisitely flavored the ragouts. 
the appetite will tire of them ; hut of beefsteak and mutton-chops 
broiled, or of roast beef and roast mutton, etc.. people never lire. 
Vou cannot, however, roast or broil cheap .ind tough meat : hence 
Americans buy the roasting and broiling pieces. If they liked a 
savory stew as well, of course they would save their money and buy 
it. The simple fact is. that no art of the cook can equal the flavors 
of nature. Roast and broiled meat is meal au itaturel. and. as long 
as the poor man can pay for il. he may be expected lo milulge in it. 
Moreover, no doubt such meat is far more exhilarating and rourish- 
ing than boiled and stewed meats. Third, I do not believe that 
poor people throw away any thing they can eat. I believe that 
every thing they buy is eaten except the bones and the potato and 
squash parings; and, in general, the women who do their own 
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cooking probabty waste little if any thing. It is with [he servant- 
knr|Mng class that wastr begins. Every servant throws away thai 
which her mistress would save were she dairg her own cooking; 
ami the higher up in the social scale wegt>, l!ic more expensive and 
varied the (able, the more frightful is Hie waste. Of course, 
nothing can slop this but the constant supen'ision of the house- 
niislrcss in precisely the way ih-it the careful (German haus-frau. and 
the French middle-class woman or bcurgc&he, keep a dragon 
watch over their respective cooks; and it is lo be dcublcd whether 
this will ever be the case with us while American men make 
rroney so ea.sily, and are so generous willi it as liitherto. It is. of 
■caurse. a perpeuial slavery m (he house -mistress — a lying-dovvn 
to three mcal-tinics a day — when the str\'ant must be superin- 
tended and watched ; for this must go on not only while she is 
preparing the food, but also while she is clearing the remnants of 
it away. Fourth, 1 liave given what 1 consider the cme and only 
solulinn. and a perfectly comprehensive one. of all the waste of 
contemporary housekccpingj as well as o( its innumerable im- 
perfections and shortcomings, in the theory of ' Co-operative House- 
keeping.' If housekeepers never combine to keep house, i.e., to 
make homes in the best and cheapest manner possible, house-keep- 
ing and home-making never will and never cviVi become to every 
member of the civilized human family what it can and ought to be. 
Meantime perhaps the best thing that could be done for the poor 
would be to insist on every girl of twelve or fourteen years of age 
who leavrs the grammar-schools, le.irning how lo make a savory 
stew out of cheap meat, and also how to make thick soups (what 
the French qsA puree) out of dried pease and beans, and also out 
of potatoes, onions, celery, spinach, etc. 1 know that poor women 
constantly wash and sew for a living, and bring up tlieir children 
on tea and bread chiefly. Of course these are cheaper at the 
moment, and easier, than even a cheap meat-stew ; for cheap tea 
is certainly a very cheap way of gelling motive power to work, 
probably the cheapest there is. But if poor women knew how to 
make a cheap stew that is really appetizing and satisfying, pcr- 
+iaps ihey would more olten do it." 

Frof. J. B. Clark of Northampton, Mass.. agrees (hat the poor. 
in common with other classes, depart from the rule of a maximum 
of nutriment for a given sum ; but the departure is, in his opinion, 
rather beneficial than otherwise. If any class in America above 
the very lowest were to consume as much food as they now do. 
and were to select the kinds that offer the largest amount of nutri- 
ment lor the money, they would suffer from the worst physiological 
effects of over-eating. There is, however, a general habit of con- 
summg too much sugar for either health or economy, and of using 
unnecessarily expensive grades of flour and meat. 

Prof. Edward W. Ilemis of V'anderbilt University, Nashville, 
Tcnn., agrees with Professor Atwater as to the ^eat wastefulness 
almost everywhere prevalent in this country, but to the list of rea- 
sons assigned by him, would add another as also operative in con- 
siderable measure in the case of the asxrage wagc-eamcr. As he 
writes. " it is generally believed by the lailer thai w.iges tend to 
fall toward the cuslomar)- cost of living, to that point which will 
sustain a given class of workers in their usual comforts ; and thai, 
in consequence of this, any denial of one's laste which is involved 
in the use of the cheaper and more nutritious, but even, according 
to Professor Atwater, less palatable foods, will only result in the 
end, if generally adopted, in lower wages. To establish this de- 
pendence of wages on average expenditures is the sole aim of 
-George Gunion's recent book, ■ Wealth and Progress,' At one 
lime the reasoning on which the above book and the general belief 
of our workingmen arc founded seemed conclusive lo the writer, 
and the presentation of the argument, as it then appeared to mc, 
•drew out. in private conversation with a prominent writer and ad- 
vocate of Professor Atwaler's views, the candid admission that 
'perhaps, after all, the great benefit of this more scientific choice 
and prep-iniiion of food will consist in prevention of dyspepsia,' — one 
of the few ailments from which the ]>oor are comparatively free. 
He W.1S right, provided the theory of wages just quoted — which. 
be il noted, is quite a moditication of the so-called * iron law * — is 
corrcci. This 1 do nut believe ; that is, it seems to be true only 
with this important change. — that wages tend to fall lo that point 
which will maintain the workman in his tisual comfort, and permit 



of his usual savings; the latter, it is true, being now small or non- 
existent, and both the standard of comfort and savings being sub- 
ject to fall in limes of long-continued industrial depression or cut- 
throat compeliiion from the unemploj-ed or from immigrants used 
to a lower standard of living, but also (and ihts is most imparlant) 
being subjected to great and general increase with education and 
enlargement of social wants. Money saved by the use of cheaper 
,"»nd etjually nutritious food may be invested in banks and ca-opera- 
live building and loan associations, called in Massachusetts 'co- 
operative banks.' and wages be still maintained at the old rates : 
for the money savctl will become the capital of its borrowers, and 
thus increase competition for labor. This is no place for a full 
discussion of the subject, though one's theory of wages is the per- 
haps unconscious hnsis of nearly all discussion of economy of food 
as applied lo the elevation of the m.isses. in which aspect Profcs»r 
Alwater's ideas attain their widest importance. If wages may be 
kept as much above one's standard of living, after allowing for the 
rewards of the capitalist and employer, as the general thrift, intel- 
ligence, and power o( combination of the workmen may secure, and 
nol necessarily fall with the use of less expensive and equally nu- 
tritious diet (as most wage-earners, both in and out of the unions, 
believe), then the present widespread and natural objection of the 
masses lo the views of Professor Atwater will be fully met." Pro- 
fessor Hemis therefore urges, first, a far deeper study of the theories 
of wages, and a far wiilcr dissemination of correct views on the 
subject among the masses, as a necessary preliminary to instruc- 
tion upon the direct question of food-supply. 

The opinion o( the majority of the replies is well given by Mr. F. 
E. Manson of the Kennehte Joum^i. Augusta, Me., who writes. 
" I have observed, even among the employees of our own establish- 
ment, the tendency to bad economy, especially in early spring. 
when food-articles first coming upon Ihe niarkcl are sold al out- 
rageous prices. Again : the purchases made the year through at 
the provision-stores show the tendency toward luxury instead o( 
healthful and strength-giving food. There is no doubt in my mind 
that there is a vast diminution of ihe real fuel-properties of food 
in the way it is cooked by the very people who most need its every 
strength-giving property. One has simply lo stt down at n table lo 
evidence this. There is here a cause of the vcr>* condition ('of 
moderate means '] of our people. To make the most of food- 
articles is yet a lesson to be learned. Generally among our people 
an article of food once cooked is considered done. The parts not 
eaten are wasted ; whereas if the pans had been separated before 
cooking, and cooked in different ways, or separated after cooking 
and re-served in a different form, all the nutritious properties would 
have been consumed, and economy practised." 

In reply to one inquiry. Gen. F. A. Walker of Iloston writes. 
" Among people of moderate means in the United States there un- 
questionably is great waste, resulting alike from IndilTerence and 
from ignorance: but among the very poor Ihe waste is simply 
hideous. Cheated often in quantity, quality, and price at the retail 
stores, the great majority of the women of the poorest class, who 
arc generally foreigners, are altogether incapable of managing what 
they get for their scanty incomes, with true economy. They lose 
in storing their supplies, in cooking them, in serving them. Even 
this is not so bad as the injury done to health and to personal 
habits (through the promotion of intemperance) by frying food, by 
the use of saleralus, and by the bad management of tires during 
Ihe process of cooking. Much can be done by the intelligeni and 
benevolent to promote a better economy of the small means of the 
very poor, through lectures, newspaper paragraphs, and house- 
vistlmg. But it is with the cooktng-school th<it the hope of a bet- 
ter generation of housekeepers and domestic cooks chieHy lies. 
The economy of food and materials here secured is quite as re- 
mark.iblc as the superiority of results in wholesome, cleanly, ap- 
petizing food. On the former pomt let me cite a single instance. 
At the Tennyson Street School, in Boston, the amount of coal con- 
sumed during the first nine weeks of the present school-year, in 
keeping the range ready lo cook, from half-past nine to four o'clock 
each day, five days in the week, was only one-quarter of a ton. 
No one can visit the school to which I have referred without being 
impressed by the truly and highly educational character of the 
leaching given, as well as by the immense practical value of what 
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is learned. And there is this notable difference between the ' book- 
leaming' in the public schools and the instruction in cooking and 
sewing given in them ; viz., that while the former does good to the 
children only, and leaves the parents where their own schooling 
<ii any) left them, the domestic arts taught are at once carried 
home, and become a speedy and efficient means of improving, if 
not of transforming, the household. Believing, as I seriously do, 
that the chief cause of that destructive appetite Ibr strong drink, 
which we once deemed native and ineradicable in the human con- 
stitution, is found in unsanitary conditions, especially in badly 
cooked and improperly prepared food, I look on the public cooking- 
school as, in a high sense, the hope of the Republic. I believe that 
a given effort and expenditure directed to this point will accom- 
plish a hundred times more towards eradicating intemperance than 



EXPLORATION OF THE OBANGI-WELLE. 

The incessant endeavors of the Kongo Free State to ascertain 
the supposed identity of the Obangi and Welle have at last been 
successful. The last issue of the Mouvement Giographtque gives 
a sketch of the result of the last expedition, which was under the 
command of Captoin van G^le. The sketch-map below shows 
the results of this exploration. 

On Oct. 26, 1887, the expedition started from Equateurville on 
board the steamer ' En Avant,' which had a latge canoe from 
Stanley Falls, capable of holding a hundred men, in tow. The 
party consisted of Captain van Gfile, Lieutenant Lidnart. the cap- 
tain of the steamer, a carpenter, seventeen soldiers, and twenty- 
four natives. On Nov, 2 1 the rapids of Zongo were reached, which 
stopped Grenfell's progress on his reconnaissance in 1884, and Van 




THE UPPER KONGO AND THE BASIN OF THE OBANGI-WELLE, SHOWING THE DISCOVERIES OF CAPTAIN VAN GELE. 



the same amount of effort and expenditure directed against the 
drinking-habit, when once formed." 

Prof. William H. Brewer of New Haven answers in the affirma- 
tive to each and all of the queries. He believes there is waste, 
" partly through ignorance, partly because of prejudices against 
particular kinds of food, partly because of mistsiken social notions, 
and divers other causes. Cooking is an art, and careless cooking 
causes much waste director arid indirectly prevents much being 
made available that is now about wasted." As a member of the 
Board 01 Health, Professor Brewer has looked into the matter of 
kitchen garbage in several cities, and so has means of knowing that 
people of moderate means do throw away a great deal of nutritious 
material instead of consuming it economically. He thinks such 
bad economy can only be bettered by education and the diffusion 
of knowledge, especially of those kinds of sciences which are more 
immediately pertinent. 



Gile in 1886. Here a succession of rapids was met with, which it 
took twenty days to pass. The steamer was unable to pass the 
first rapids, although it was at the season of high water. The 
machinery had to be taken out, and was carried over a portage. 
The steamer was then drawn by a tow rope up the rapids, and was 
remounted. For eighteen miles her progress was not hindered by 
any obstacles, but then the rapids of Bonga were reached. These 
consist of a reef, crossing the whole width of the river, and leaving 
only a narrow channel near the southern bank, through which the 
steamer passed without any difficulty. After a short while a new 
rapid was reached. Here the Obangi narrows to a width of fifteen 
hundred feel, while it attains a depth of fifty feet. These narrows 
were hardly passed, when the river was found to expand to sixty-five 
hundred feet in width. It is studded with rocky islands, between 
which the waters rushed towards the narrows, boiling and foaming. 
The steamer was unloaded, and the cargo carried over a portage. 
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Thus she was enabled to ascend !he rajiids. Three miles far- 
ther up rKc riv«r another rapid smiilar lo llie last was found, and 
ascertdei) in itie same whv, Tlie next obstacle was by far the inosi 
farmiclahlc one. Sevpr^il isliindssiuiated in the river arc connecied 
with the banks by rocks, over which the river falls. Here the 
■ Ell Aviinl ' had lo be uamaunted ant! unloailed, and Ihc hull was 
hauled up the fall wiihjfreatdlfticuUy. Captain \*aii GiXe describes 
this region as (ollows : — 

"The country is beautiful. The hanVs of the river are bordered 
by hills of gentle slope, with woods and prairies, plantations of 
bananas, aitd fields of maiie. Most of the viJIagesare situaceil on ihe 
slopes of the hills. Seen friom alar, the huts pve the impression of 
Swiss cottages. If there were herdsof cattle graiing on Itie prairies, 
the illusion would lie complete. ThccountPi- seems to be of great 
fenUJty, the grass attaining in Sonne places a height of twenty feet. 

" The fronts of the villages situated on the lianks of Ihe river are 
fortified by stockades. On high trees of cottonwocKl. guards are 
stationed in rudely constructed huts, which have given rise to the 
legend of aerial villages, t have not seen any manioc or palms in 
this district, while bananas, sugar-cane, and maiie abound. Up 
to the third rapid Ihe natives arc of ihc same type as those living 
farther south on the river. Their heads are shaved, and their heavy 
mustaches give them a military air. Their faces aie tint latiuocd, 
Wc were very kindly received by this people. Above the third 
rapid a new tribe was met with. — the Bakombe. who are s-iid lo 
occupy a great part of the territory between theObangi.ind Kongo. 
They have a very remark;d>lc fashion of dressing their hair. Some 
wear enorniDus chignons ; others, forms similar to those worn bv 
(be Mombuttu ; still others, long and slender creases, sometimes as 
long as six feet." 

At the last rapid the waters of the river come from the north- 
east. The view is grand. The river is about twenty-eight hun- 
dred feel wide, and free from obstacles. Farther east ils course 
was found to l>e westerly. No tril>uiaries were discovered alwvc 
the rapids. On the northern bank the country is level, while in the 
south a few low hills may be seen. Ahhuu^^li not a single house is 
seen from the steamer, the country is densely inhabited, numerous 
villages being situated a few hundred steps distant from the banks 
of the river. The taller arn called ■ Man ' by the natives, There arc 
numerous islands, most of which arc inhabited and cullivaied. 
Captain \'an Geic states that the country is one of great (ertility, 
and that more provisions were offered him than his parly was able 
10 consume. Ueauliful work in iron is made by the natives, while 
ivory seems to be liitle valued. It is worth remarking, hon'cver. 
that it is use<l for labreta worn in the upper lips. 

At Bcmay a new rapid was met. which, however, wsf^ passed by 
the help of the natives. A few miles above Sctema, the first tribu- 
tary, the Bangaso. was seen, li is a remarkable fact that neither 
on the north nor on the south side are there ariy tributaries. The 
same scarceness of tributaries is observed on the Kongo : therefore 
it seems probable that the region between the.Shari and the Chuapa 
is throughout occupied by rivers running cast and west. After the 
Bangasu was ]vasscd, a new tribe was mcl, the Vakoma. who at- 
tacked the steamer. On Jan. i, 1888, the 'En Avant,' which 
steamed along the north bank of the river, met a line of rocks form- 
ing arapifl. The steamer separated from the canoe in order to search 
for apass. Immediately numerous native* attacked tlie canoe. At 
the same time the steamer sinick a rock, and it was necessary to 
unload and to make a landing among the hostile natives. Lieuten- 
ant Li^nart. who was charged with this task, was kindly received, 
but only to be attacked the more vigorously later on. In the ensu- 
ing struggle two of his men were killed. After all, ibc steamer was 
reloaded and repaired on an island ; but the hostility of the natives, 
and the tact that the water of the river was falling rapidly, made it 
necessarj' lo return at once. The expedition h.id reache<! 21** 55' 
of longitude, the distance to the farthest point of Junker bcingsomc 
seventy miles. Il is in this unknown stretch that the Mbomo emp- 
ties itself. The return was effected wiilmiit rasuatttes. 

The important result of this expedition is to show that the Welle 
belongs lo the Kongo system ; for it would be unreasonable to doubt 
its idenihy with the Obangi any lunger. There is also some pros- 
pect of having the western boundary of the Kongo basin explored 
ere long. Two German expeditions are pushing eastward from 



Kameroons. while the English missionary Brooke is ascending the 
Obangi, intending to strike north-westward from Zcngo. 



SCIENTIFIC NEWS IN WASHINGTON. 

The W.irk of ihe Unii«<l Slate* Fiih Coinmission on ltic.\lUiitic Coast ; 
tlie M)t;nitions of Fisheti governed by the Temperalure of Ihe 
Waier: Isoihermals to be ton*t»ucle(i. — A Great Work by Ihc 
Burcnu uf Ethoolo^y ; the Uiclionary of Koith Amerirati Imlian 
Triljc* completed. — Sb&II the Arid Lands be rcclaimetl ? A Mag- 
nificc-it Undertakin]*. — A New Law for the Uniieil Sliiet FiA 
Commiuion ptopased. 

The Work of the ' Grampus.' 

One important fact has been established by the investigations of 
the United .States Fish Commission, and that is. that the move- 
ments of the great masses of fooil-tishes ihat visit the bays and 
rivers o( this country in summer are not governed by a desire to 
return to the localities where ihey were born, nor by the scarcity or 
abundance of foiMl. Ijul by the icmperature of the water In which it 
is suitable for them lo spawn. For inst,ince ; the shad never enter 
one of our bays or rivers in the spring until its temperature has be- 
come 60" F. Then they pass into the rivers, and up towards iheir 
sources, always seeking the warmer waters, They move up stream 
when the difference of teinperaiure is so slight that it can only be 
detected by the use of a differential thermometer : but so sensitive 
are tbey with their whole boilies immersed, Ihat ih^y easily dis- 
cover the direction in which the warmer water lies. 

The reason why the attempt lo plant sh.ad on the PaciSc coast 
failed is now known. Large quantities of little shad were planted 
by the United States Fish Commission in the Sacramento Rivor. 
Very few of ihcm returned, and all the attempts tosiock the Pacific 
coast vvaters wiih shad have resulted only in distributing the fish 
in small numbers along the coast to Vancouver's Island, a distance 
of sixteen hundred miles. A few now enter the small rivers that 
have their sources near the coast, but nowhere du tbey sliow a 
disposition to come in gre.Tl bodies, as on the Atlantic coast. The 
explanation is, that the bay is fed by rivers rising in the mountains, 
and bringing down mclted-snow w.-iter, so that its temperature 
during Ihe spawning-season for shad is only 55*^ or 60*^. Fishes 
that were placed in the Sacramento Kiverone year, therefore, never 
come back. If they approach the bay. they find it too cold to pass. 

California salmon, on the other hand, require a temperature of 
from 40" lo 45* for spawning. As they go up the rivers from the 
Faci5c Ocean, the water bcconics colder, and they finally reach that 
which is just right. But young California salmon pUced in East- 
ern rivers do not become acclimated : in fact, thcj* rarely come 
liack. Of fifteen million young ones so planteil by the United 
Stales Fish Commission, not more than three or four have ever 
been caught or seen in the rivers it was desired lo slock. The 
water o( the rivers is warmer as they go up stream, and they 
avoid it. The attempt to stock the rivers of southern Europe Bow- 
ing into the Mediterranean Sea with tJalifurnia salmon has been 
successful for two reasons : they have not been able to get out of 
the Mediterranean and lind other S[Kiwning-p!aces if they desired ; 
and they have found streams which, being fed by meliing snows in 
the mountains, fumish the conditions sought. 

Menhaden never enter nvers Ihe temperature of which is below 
50^. These fishes visited the coast of Maine in great ntimbcrs for 
forty years, hut in 1878 suddenly disappeared. The s.^mc year Ihc 
mackerel did not enter the Bay of Kundy. It is now believed that 
this strange phenomenon was caused by a change in the tempera- 
ture of the water. 

These facts being established, it becomes very important^ from 
an economic point of view, to ascertain what changes take place 
during the season in Ihe lcinper.iEure of Ihe ocean off our coast 
and of the Ixiys enclosed by it. to plot isothcrmals. and to lay down 
upnn charts the migrations of these isolhemials as the season ad- 
vances. It is believed, that, when this is done, the migrations of 
our summer food-lishes will also be discovered, and that Uieir 
movemenls can be accurately predicted. This work has been as- 
signed to the 'Grampus' for the present season. Her field will 
be from the capes of Virginia north. She will make careful obscr- 



236 



SCIENCE, 



[Vou XI. No. 276 



vations of the temperature of the surface and bottom of the water, 
and try to plot the isothermals of 50", 55*", 60", 65°. and 70". The 
reports of a vast number of former observations made with other 
ends in view, but which included temperatures, are now being ex- 
amined in Washington, and the results plotted upon charts ; so 
that (he amount of data available for constructing the isothermals 
will, by the end of the season, be very large. 

Another duty assigned to the party in (he 'Grampus' is to 
discover, if possible, the spawning-grounds of the bluefish and 
mackerel. To this end the great masses of floating fish-eggs found 
upon the ocean at certain seasons will be examined for the purpose 
of determining what they are. Small hatching-apparatus have been 
supplied ; and samples of the eggs will be hatched, and the young 
developed sufficiently to enable the embryologists to determine what 
they are. This work, if it is successful, is also expected to be of great 
economic value. In order for Congress to be able to legislate in- 
telligently for the protection of food-fishes, it is necessary that their 
habits should be understood. If the mackerel and bluefish, for 
instance, spawn out at sea, where there is no danger that they will 
be disturbed by fishermen, it will be unnecessary to make laws 
restricting the capture of them on the grounds where they are 
usually taken. It is not probable that the capture of these fish for 
food or other purposes makes any perceptible difference In their 
numbers, unless they are stopped on the way to their spawning- 
grounds. 

Dictionary of North American Indian Tribes. 

The Bureau of Ethnology has substantially completed the dic- 
tionary of North American Indian tribes, upon the preparation of 
which it has been engaged for many years ; and it ts probable that 
the work, comprising a volume of about five hundred pages, will 
be published within a year. For practical as well as scientific uses, 
this will be the most important product of the bureau since its 
organization ; except, perhaps, the map showing the geographical 
distribution of the linguistic families of Indians, a notice of which 
was recently given in Scietue. The material is now in the form of 
cards alphabetically arranged. Each card contains one title, and 
of these there are between forty thousand and fifty thousand. 

The plan of the work is to give alphabetically the name of each 
linguistic family, tribe, and village of the North American Indians 
at the time of the settlement by Europeans, with all the known 
syaonymes for them. The work has involved the long and patient 
labor of a great number of specialists under the direction of Prof. 
H, N. Henshaw, and could not possibly have been undertaken by 
a private individual. 

A word as to the method of preparation. The literature of the 
North American Indians is very voluminous. Early and later ex- 
plorers, travellers, missionaries, traders, pioneer settlers, and sol- 
diers have written about them, or have referred to them in their 
books. Very rarely have they been careful to be exact in the spell- 
ing of the names of the tribes they have described ; and, when 
they have done so, typographic errors have crept in, which have 
been perpetuated and often added to by other writers, until the 
synonymes have been multiplied almost without end. For ex- 
ample : the number of different names and different spellings of the 
same name found in literature to designate the Mohawk tribe is 
about two hundred. The most of these would not be recognized 
by the ordinary reader, and many of them not even by the stu- 
dent of Indian ethnology. In fact, even the scientific man can 
hardly read five pages of an old book on the North American In- 
dians without encountering the name of an Indian tribe that he 
never heard of. 

Many writers have misunderstood the names the Indians gave 
them ; others, thinking from the form of the name as they have 
found it in some book that it must be incorrect, have guessed at 
what it ought to be, and have generally corrupted it still more ; still 
further variations have been caused by typographic errors, as has 
already been noted, until there was almost inextricable confusion. 
For instance : one writer speaks of the ' Roundaxes ' Indians ; an 
earlier one, of the ' Rondaxes ; ' one still earlier, of the ' Oron- 
dacks;' and the true name is the ' Adirondacks.' In another 
case the ' Round Head ' Indians are mentioned ; a French book, 
which was probably this author's authority, calls the same tribe 



the • Tftte de Boule ; ' he probably got the name from an English 
writer who had spoken of them as 'Bullet Heads;' their tme 
names was * Bull Heads.' In still another instance the reader en- 
counters the name • Pickpocket " to designate a tribe. This came 
from ' Pickwocket,' which was itself a corruption of 'Plgwolket.' 
which somebody wrote for ' Pigwacket.' The last writer mis- 
understood the true name ' PSgwaki." The folfowing is very fun- 
ny: The 'Kouani' tribe are first called ' Kuhos,' then ' Ku-un," 
then ' Kun ' (pronounced ' Coon \ and then ■ Raccoon.' The 
* Sundowns ' of a certain author are the ' Samdans.' 

By a careful examination of the literature of the North American 
Indians, all these names have been collected and arranged, first 
under the linguistic families, and then according to tribes. When 
thus brought together, the origin and relatioos of the different 
synonymes have been discovered, although previously they were 
not at all apparent. 

In the dictionary the name of each Itngutsttc family will be given 
in its proper alphabetical place, followed by a short history of each, 
a description of it and of the country it inhabited, and a list of the 
tribes that composed it, and of the villages in which they lived. 
The name of each tribe will be found in its proper place, with a 
list of all the synonymes for it; each of which, in turn, will be 
entered in alphabetical order with a cross-reference to the correct 
name of the tribe, a statement of the linguistic family to which it 
belongs, and a list of the villages it occupied. Finally, the name 
of each village will be entered, followed by a brief description and 
a statement of the tribe and linguistic family of its people, and the 
number of its inhabitants. 

The publication of this dictionary will make intelligible much in 
the literature of the North American Indians that has heretofore 
been vague and confused ; it will enable the reader of books re/er- 
ring to them to identify the tribes and villages ; it will simplify the 
labors of investigators in all other branches of Indian ethnological 
research. For example: a great number of skulls have been 
collected at the National Museum, where they are classified and 
arranged for study. The collectors are many of them army 
oilicers, Indian agents, and voluntary contributors, not special 
students of ethnology, who have given the names of the tribes rep- 
resented as they have heard or understood them. The dictionary 
will enable the curators to identify these tribes, and thus make the 
classification easy. Dr. Yarrow of the Army Medical Museum is 
preparing a book on the mortuary customs of the Indians. Until 
this dictionary is published, or he has access to it in its present 
form, no thorough classification can be made. The dictionary will 
also enable the government to determine the boundaries of lands 
ceded by Indian tribes, and in many other ways clear up doubtful 
and disputed questions. 

Reclamation of Arid Lands. 

Congress has been asked for an appropriation of two hundred 
and fifty thousand dollars to pay for the preliminary work of dam- 
ming up the caAons of the Rocky Mountains, from the Dominion 
line to Mexico, and thus forming vast reservoirs of water to be 
used in the irrigation of arid lands, and preventing the disastrous 
floods on the lower Mississippi. The area of arid land in the 
United States is about 1.300,000 square miles : and Major Powell, 
director of the National Survey, estimates that at least 150,000 
square miles of this might be reclaimed, — a territory exceeding in 
extent one-half of all the land now cuhivated in the United States. 
The plan is to build dai^s across all the canons in the mountains, 
large enough and strong enough to hold back the floods from heavy 
rEuns and melting snows, and then to let the water down, as it may 
be needed, upon the lands that would be reclaimed. 

The preHminary work for which the appropriation is asked is to 
pay for surveys to determine the sites and locations for the dams, 
reservoirs, canals, and irrigation areas ; the total volume of water 
susceptible of storage, and the loss through evaporation and seep- 
age in the reservoirs and canals ; the area of land to be served by 
a unit of water ; the value of the redeemed land for the growth of 
the crops adapted to the climate and soil ; the expense of construct- 
ing the dams and canals and the expense of maintaining them; 
what vested rights, if any, exist. 

With ample appropriations, at least two years will be required 
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for [his preliminary work. Major Powell, who haa probably snitl- 
ied iKe Rocky Mounlairi anit arid region more carefully than any 
one else, declares ihat ihc scheme is a perfectly feasiljle one. iinci 
that ihe cost, though very great. wjU be but a small fraction of the 
value of llic land reclaimed. Wliile the weslern portion of the 
United States is not yet crowded when compared with Kurope. or 
■even with other parts of otir own country, it is no longer true that 
*■ L'nclc Sam is rich enough to g-ivc us all a farm." liul, il [50,- 
000 square miles of the .trid knds of the United States could be 
reclaimed, the limits of our agricultural development would be 
enormously extended. 

Re-orffanlxfttion of the Uoited States Fish Commission. 

The bill prepared by Professor McDonald, and introduced in (he 
House of Rcpresenlalives, to re-organizc the I'niled .Slates Fish 
Commission and to define iis duties, declares " that it shall be the 
<july of the commissioner of fish and fisheries to continue the sys- 
leniattc invesiij^alion of waters of Ihe Untti^d Stattrs, and of the 
biological and physical problems they present, with the object of 
drlcnnining the character, abund.ince. geographical dislribulion. 
and economic value of the inhabitants of the waters, boih salt and 
fresh, as also their migTa,tians. and the cause influencing or regulat- 
ing the same. This invesligalion is to be conducted on a broad 
and comprehensive plan, so as 10 arrive at ihe life-history of all 
species having economic value, as well as those species to which 
they arc intimately and essentially related. 

"That he will continue the investigation into the history of the 
methods and apparatus nf the fisheries and Fur the preservation and 
uliliraiion of fishery products now in use, .ind will cause careful 
study to be made of new methods and appanitus introduced from 
lime 10 time with Ihe object of detcniiining their effect uiion pro- 
duction, and furnishing the information upon which to frame intel- 
ligent legislation regulating the conduct of the fisheries and improv- 
ing their methods and apparatus. 

" That it shall be the duty of the commi.ssLQner of lish and fisheries 
to provide for the collection of the slalislics of the fisheries of the 
United States, especial reference being had to the fisheries of the 
Great Lakes and of the New Kngland and North Pacific coasts of 
the United St.itci. which are of inlemstional importance, and may 
inHuence or become the subject of treaty stipulations. The statis- 
tical inquiry hereby authorized and directed shall be comprehen- 
sively planned to accomplish the purposes for which it is instituted. 

"Thatit siiall be the duty of ihecoimiiissioncrof fish and fisheries 
to continue the work of artificial propagation of food-fishes and 
other useful inhabitants of the water with a view to their introduc- 
tion into and establishment in the interior and coast waters, and 
(o Ihc maintenance and improvement of the important commercial 
fisheries of the coast and interior lakes and rivers. To this end he 
will, in his annual estimates transmitted to Congress, provide for 
the maintenance and operation of the existing stations of the com- 
mis.sion, ami for the maintenance and operation of such additional 
()ermanent and field stations as may be from time to time authorized 
and directed. 

" That the commissioner of tish and fisheries shall ap|>oinI such 
employees as Congress may froin lime to lime- provide, with sala- 
ries corresponding 10 those ol similar officers in other dcpannients 
of the guverntiiciit, and he shall, as Congress may from lime to 
time provide, employ other persons, of expert knowledge, for such 
time as their services maybe needed, including chemists, natural- 
ists, and physicists, for Ihe conduct of the researches ami tnvesiiga* 
tions required in the performance of the duties devolved upon this 
department, or which may be from time to time authorised and 
directed by Congress." 



HEALTH MATTERS. 



CoNTADifiN IN CntiKTS. — The Stale analyst of New Jersey, in 
a. recent trial, when called upon to take an oath as witness, avoided 
kissing the Bible on the ground that he might contract disease hy 
so doing. sa)Hng, "So many different persons have kissed that 
book, that I do not think it safe to touch my tips to it." The court 
held that the witness must kiss (he book, and he reluctantly did so. 
This seems like a trifling matter, and yet it might be a serious one. 



The danger of contracting disease in this way is not imaginary. 
Uniil courts so disinfect the Bible on which oaths are taken as to 
make Ihe act of kissing il safe, we would .i<lvise the practising of a 
device which the writer has tor years employed ; viz.. to kiss Ihe 
lingers with which he holds the hook. 

CDUCATING THR WHfTF. UlOOD-CORPUSCLES. — Dr. Ray 
f,nnke.ster. in an address on ' The Struggle far Life ' ( TAr llospitat 
Gas^rtn, in speaking of the function ol the blood-corpusclcs, said 
thai the corpuscles could he educated lo deal with the bacteria. 
ami the future of preventive medicine would lie the education of 
Ihe white blood- corpuscles. The fact that one nian, by constant 
use. could without injury take a dose of arsenic that would kill six 
ordinary men. was due lo the fact that he had by weakened doses 
been educating and training the white corpuscles. They could be 
taught TO cat and flourish under conditions which, if not com- 
menced gratlually, would be destructive to them, and that was the 
principle underlying protective inoculation. As a preventive of 
many fatal diseases in sheep and oxen, inoculation had been re- 
markably successful, The corpuscles first received a weakened 
breed of disease 1>y inoculation, and thus when a violent attack 
came they were ready to receive and dispose of it. This education 
of the corpuscles, it seemed to him, was the expl.ination of the suc- 
cess of vaccination. They received a weak dose of the poison from 
ihe vaccine, anrl were in that way prepared for a stronger dose in 
the way of small-pox. He believed the white corpuscles could be 
trained to receive the most virulent poisons, and he hoped this 
training would he carried on so as to deal with a great number of 
diseases. 

ELECTRICAL SCIENCE. 

Sir William Thomson's Electrical Measuring-Instromenti. 

For some years past Sir William Thomson has been working on 
eleclricat measuring-instnimenis with a view to perfecting some 
means of accurately and easily measuring the heavy currents and 
the potentials used in commercial work. Mr. J. A. Fleming, in 
Induitiies. describes the latest forms Sir William has produced. 
The ammeters are six in number. The different types are,— 



Th« Cantl-«inpfae telaaM livm 
■■ Anpin *' 

•• Krl(tn-«nipen " " 



1 1« joeenii-amp^re* 

I " JO doci-BiBp^lo 

Ji •■ tj anptea 

J •• 100 

10 " SM " 



All of these instruments are on the same general plan. The attrac- 
tion between two coils carrying the current — one movable, the 
other fixed — is balanced by 3 weight sliding on a sirale-beam. 
Heretofore the difTiculty in such an arr.angement has been in getting 
heavy currents to the movable coil without greatly decrcising lite 
sensitiveness of the apparatus. In these instruments there are two 
movable cniis. fastened on the two ends of a light fr^me. and below 
e.ich of them is a fixed coil. The frame has an axle in the middle 
by which it is suspended, and il is in the suspension that the chief 
novelty and improvement lie The axle ends in two semi-cylindri- 
cal trunnions. Above ihem are two similar fixed trunnions. The 
twn sets are connected by a number of extiemely fine copper wire* 
bearing on the rounded surfaces of the lower trunnions. This ar- 
rangement allows a free though limited movement of the frame. 
and the numerous fine wires will carrj* a heavy current. The wind- 
ing of the two coils are such that one end of the frame is repelled, 
Ihc other atlracte*l. when a current passes. There is a scale-beam 
attached 10 the frame, and a weight moving on this is shifted until 
the frame is horizontal. The reading on the beam opposiie the 
weight gives the current that is llowtng. The great advantage 
of this arrangement, .is in other forms of elect ro«dyru mom etcr, 
lies in the fact thai the reatlings are independent of any change 
in the strength of magnets, such as are usetl in ordinary com- 
mercial measuring-] nslru me nts. and also of the value of the 
earth's magnetism. 'I'hc instruments, however, are not so portable 
as many other forms. and are somewhat difficult to adjust. They 
will he useful for standardtiing the ordinary forms of voltmeter and 
ammeter. 
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Elongation and Contraction of Metals in Magnetic 
Fields. — The first experiments made by Joule on the effect of 
magnetization on the length of iron showed that the iron always 
elongated. Mr. Bidwell has investigated the effects of very much 
more intense magnetic forces than were used by Joule. At first 
the iron expanded, but, after reaching a magnetic force of about 90 
C.G.S. units, the iron began to contract, reaching its original length 
at about 280 c.G.s. units, and contracting continuously until the 
force reached 800 c.G.s. units, the limit of the experiment. Cobalt, 
nickel, manganese, steel, and bismuth were also experimented on. 
The two latter were practically uninfluenced in length by the appli- 
cation of any magnetic force. Nickel and cobalt began to contract 
from the first : nickel continued to contract to the limit of the ex- 
periment ; cobalt contracted until the value of the force was about 
400 C.G.S. units, when it expanded again ; not, however, reaching its 
original value at a force of 800 C.G.S. units. 

A New Alternating-Current Electro-Motor. — Patents 
have recently been issued to Nickola Tesla for an alternating-cur- 
rent transformer and a motor which embody some novel features. 
The motor is especially interesting ; it is really a modification of a 
plan proposed by Prof. Ellhu Thomson, although the arrangement 
is different. The armature consists of two coils wound at right 
angles to each other on an iron core. The coils are short-circuited 
on themselves, and are not in any way connected with the external cir- 
cuit of the dynamo supplying the current. The field-magnet consists 
of an iron ring, the four quadrants being wound with coils, of which 
the two opposite are connected. The dynamo used to supply the 
currents has two sets of coils, giving alternating currents of exactly 
opposite phases. These currents are taken to the motor by sepa- 
rate circuits, and are connected to alternate quadrants of the field* 
magnet. The action of the motor consists in inducing, by the alter- 
nating currents in the field, currents in the closed circuit armature 
coils, and in alternately attracting and repelling the coils. This 
motor, then, has no commutator nor brushes, and, if it works, will 
be the simplest possible means of transforming energy. As to the 
efficiency and output of this motor, we will have more to say later. 

Heating Effect of Electric Currents. — M. Cailletet has 
experimented on the heating of wires by an electric current when 
the pressure of the air around the wire is increased. He finds that 
the heating effect is decreased as the pressure increases. A cur- 
rent that would fuse a wire under ordinary pressures, will only raise 
it to a dull redness when the pressure is increased. This shows 
the importance of convection in incandescent lamps, and the desir- 
ability of the highest attainable vacuum. 

Variation of Co-efficients of Induction. — Mr. W. E. 
Sumpner has experimented on the co-efficients of self-induction of 
transformers under various conditions. He finds that the co-effi- 
cient varies greatly with different conditions of current, etc., and 
plots curves representing the values for different currents, defining 
the co-efficient as the rate at which magnetism changes with the 
current. The results of Mr. Sumpner's work show, perhaps, for 
the first time, the very great variation in a co-efficient that has been 
taken as constant in a large number of solutions of problems bear- 
ing on the subject of alternating currents. In this connection a 
series of papers on induction-coils, that is now being published in 
the Electrical World, is important. Heretofore the subject of al- 
ternating currents has not been experimented upon in a way to 
show whether the assumptions that have been made are approxi- 
mately correct. These ' Experiments on Induction-Coils " show that 
many of the solutions that have been given are altogether wrong, 
iio far, however, the most important papers of the series have not 
been published : their appearance is awaited with interest. 

New Method of reading Reflecting-Instruments. — 
The following is an abstract from a paper by M. F. Drouin. in the 
Lumiire Electrique : " The usual mirror is replaced by a thin disk 
of glass. The scale being behind the instrument, the observer in 
front sees the scale directly through the gltiss; while he sees re- 
flected from the front surface of the glass the image of an object, 
such as a black line on a white background, placed in front of the 
instrument and to one side. When the glass disk is deflected 
through an angle «, the virtual image of the mark is displaced 



through a distance d. tan 2a (d=distance from glass to scale). 
The method can be used in a well-Iighled room, and does away 
with all the trouble of lamps and shades." 



BOOK-REVIEWS. 



Ten/A Annual Report of the Connecticut State Board 0/ Health 
for the Year ending Nov. i, 1887, with the Registration Re- 
port for 1886. New Haven, State. 

In addition to the usual official reports and tables of vital statis- 
tics, this volume contains a report on river-pollution by Prof. S. W. 
Williston, M.D., Ph.D., with reports on water-analyses by Prof. 
H. E, Smith, M.D.. and William G. Daggett, M.D. This report is 
a very valuable and thorough one, and covers nearly one hundred 
pages. It is the outcome of an act of the Legislature authorizing 
the State board to investigate and ascertain, as far as practicable, 
all facts in relation to the pollution of streams and natural waters 
of the Slate by artificial causes, in order to determine the sanitary 
and economic effects of such pollution. In the report are described 
the chemical processes employed in the manufacture of brass, iron. 
paper, woollen, cotton, and silk goods, hats, and rubber goods, and 
the impurities which are cast into the streams of the State from 
these manufactories. In the analyses of thewater, both the biologi- 
cal and chemical methods were employed. 

The annual report also contains reports on an epidemic of dysen- 
tery in Thotnaston, by R. S. Goodwin, M.D. In this report the 
author presents the following conclusions as a result of his study of 
the epidemic: "that the outbreak of dysentery at Thomaston. 
and at every other town on the Naugatuck River, occurred in 
consequence of the co-operation of several favorable influences. 
These were a certain season, a certain high temperature, a certain 
favorable location, unsanitary modes of living, and the use of im- 
pure drinking-water. Nevertheless, infection with a certain spe- 
cific poison was the sole cause of this disease, and the rdle played 
by these influences in its etiology was only to increase the predis- 
position to the affection by rendering the human organism more 
sensitive to the action of this unknown poison." 

Dr. C. W. S. Frost contributes a sanitary report of the city of 
Waierbury, from which it appears that small-pox, diphtheria, 
measles, and dysentery prevailed during the year. 

Dr. F. E. Beckwith has contributed remarks on the recent out- 
break of typhoid or enteric fever at Southampton, L.I. Just why 
this report is printed in the ' Annual Report of the Connecticut 
State Board of Health," does not appear, unless the explanation is 
to be found in the following paragraph : "The sanitary suggestions 
which close the paper apply not only to Southampton, but to ev^ry 
small seaside resort in a developing state, where there are similar 
conditions of soil, surface of country, and water-supply." The re- 
marks are instructive and to the point, and are worthy a place in 
the report. 

Eleventh Annual Report of the Board of Health of the State of 
New Jeney. and Report of the Bureau of Vital Statistics, 
1887. Trenton, State. 

In this report are the following papers : ' The Legal Aspect o f 
the Pollution of Streams," by E. S. Atwater ; ' Air, Water, and Food," 
by Ezra M. Hunt, M.D. ; ' Outlines of Representative Sewer Sys- 
tems," by J. J. Croes, C.E., F. S. Odell, C.E., George P. Olcott, C.E. * 
C. P. Bassett. C.E., and Charles McMillan, C.E. ; 'Exposure and 
Diseases of Operatives.' by D. Warman, M.D. ; ' Typhoid-Fever at 
Mount Holly," by E. M. Hunt, M.D. : abstracts from papers and 
discussions of the New Jersey Sanitary Association ; ' Report on 
the Water-Supply from the Passaic Watershed." by Prof. A, R. 
Leeds, Ph.D. ; and reports from the health-inspectors. The board's 
report also contains a list of persons practising medicine m the 
State. 

In his paper on air, water, and food. Dr. Hunt discusses the in- 
fluence of impure air on the death-rate, and refers to the investiga- 
tions of this subject by Messrs. Carnelly and Haldane of University 
College, Dundee ; and also those of Dr. Anderson, the health-officer 
of that city. Several experiments showed that the aven^ of car- 
bonic acid and organic matter was uniformly higher in town than 
in suburban or country air, and that in open places the carbonic acid 
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during the night was less ihan during the d-iy, as also tlie organic 
matter. Mirro-or^anisms were less at night than in ihe day. In 
examining the air of the rooms of houses, it was found that carbonic 
acid, orffitnic matter, Rnil micrfj-oryaTiisins diminished in quantity 
as ihe cuhic spac*; per person increased from one hundred to one 
thousand cubic (eel. The death-rate Iiuni [ihiliisis was highest in 
three-room ed houses, which is accounted for by the fact that pul- 
monary consumption is seldon) an (he form of tubercular disease in 
young life; and in one and two roiiTiicd houses much fewer live to 
ihe consumption age. so as to diminish the material, and so make 
the actual death-rate lower. In reference to the purilicalion of air 
independent of mechanical methods, the following recommcnda lions 
arc made : cleanliness of person and dwelling, and open-airspaces ; 
frequent change of the air of the room : windows should he made 
10 open above and below, and both sashes should \k used as much 
as possible : ihc practice o( h.i\ing a Inmp burning all night in bed- 
rooms in small houses is greatly to be deprecated, as the heat, the 
organic matter, ami the carbonic acid aid in the redudioii and de- 
terioration of the air. t)r. Hunt discusses schoolroom vcniilalion. 
and gives a l-irge number of results of tests of the air in the schools 
of Hohoken. In speaking oi water-analysis, he refers to the biologi- 
cal tests, and saysihat it would be premature as yet lo claim any 
very delerminaie results although much lias been found that is 
valuable for comj»arison with chemical analyses. Dr. Hunt docs 
not think it to be an important function of a hejiilh boar<l to deal 
with the question of adulterated mustard or spices, nor with the 
sale of oleomargarine, inasmuch as it has never been shown thai 
there is any serious risk to heallh in their use. He appreciates the 
desirability of preventing commercial frauds, but docs not regard 
this as a function of health laws. 

In the paper on sewer systems, descriptions are given of the 
drainagcand scwcrageof the Lawrencevillc School. Mercer County. 
N.J.. and of the systems of Long Branch. East Or.-inge, nnd Morris 
Plains. 

The article on exposures and diseases of operatives is in the line 
of v.iluable work which the State board has been pursuing forsomc 
linic ; namely, an inquiry into the comlition of worksliops and fac- 
tories, and as to the influence of the various trades ami occupations 
upon the lives and health of o]K:ratives. The chief report this year 
is upon the pottery industry. Dr. \V.-\rman gives the results of his 
investigation of this industry in the following recapitulation: (l| 
that dust, and the UabiUiy to inh.tle il, is the principal cause of pot- 
ters' asthma and potters' consumption: that the greatest number 
of sufferers from the above-named diseases occurs among ' china 
scourers;* 12) Ihe greatest sufferers from lead-poisoning are dippers, 
and those assisting them, — glost-placers. mixers of colors, ground- 
layers, majolica .ind other painlers, nnd those who 'fettle' w.ire 
after it is dipped ; (3) that the pottery workmen most liable to 
rheumatic affections arc ovenmcn and kiUimen. who are greatly ex- 
posed lo he.it and strong draughts; c hey also suffer much from 
colds contracted from the sudden checking of the perspiration, 
which often temiinatesin acute inHammatiDns of the chest ; (4) that 
those engaged in sedentary occupations suffer most from disorders 
of the digestive organs, liver, and stomach, followed by general de- 
bility, defective blood-making, and hence blood lessness. sensittve- 
ttcss to cold, constipation, and a tendency to internal congestions: 
(5) the auxiliary causes are neglect of cleanliness, in work, in shops. 
in dress and in personal h:ibiCs. inattention to ventilation and to 
the heat and moisture of the workshop, intemperance, and irreg- 
ular living : thai h large majority of workers do not remain contin- 
uously at the work for more than from fifteen to twenty years; fmally. 
that the removal of the exciting cause or causes is the only rational 
means of preventing or interrupting the diseases of potters. .Statis- 
tics show that potter)' operatives in this country are in better health 
bthan those in the Old World. 

£viitulitm and its Htlalion (a Religitms Thoughl. By JOSEPH 
LeConte. New York. Applcton. la®. $1.50. 

It is always with a deep sentiment of rcsjiecl that we lake up a 
book in which an earnest thinker expresses his views which embody 
a life's work. — the work of the author's mind in settling the pux- 
iling questions that offer themselves at one lime or another to every 
man ; and the work of the subjects that have occupied him for 



years and years upon the evolution of his mind. For it cannot be 
but that (he latter infliiefice makes certain points of view more im- 
portant to one man's mind than to that of another, and accordingly 
thcir final conclusions will diKer either fundamenially. cr at least to- 
a certain extent. It is therefore not with the expectation that we 
will imA the truth in a book setting forth the opinions of a man — 
for we doubt whether such truth exists— that we read a book of this- 
kin<l. hut it is the ^slhelical and ethical pleasure we look for in 
listening to opinions that are true lo one principle, and therefore 
consistent. It is with this feeling that we read Professor LcConie's 
hook with the greatest interest and gratification. 

His explanation of evolution in the introductory chapter opens a 
clear view to his thoughts : " Kvcry system of correlated parts may 
be studied from two points of view, which give rise to two depart- 
ments of science. The one concerns changes within the system by 
action and re-action between the parts, producing equilibrium and 
siabilily : the other concerns the progressive movement of the sys- 
tem, as a whole, tn higher and higher conditions. . . . The one 
concerns things as they are. the other the process by which they 
become so." This ide:i has been expressed by other writers by the 
words, • evolution is pait of the science of historj- as opposed to 
the science of phj'sics-' The author then proceeds to define evolu- 
tion, which he calls "a progressive change accnrding to certafrv 
laws by means uf resident forces." It is not the object of this re- 
view to follow the auihor in his argument for proving the truth of 
evolution in the sense as here described. Neither (s this argument 
the principal object of the Ixiok, which is an explanation of the re- 
lation of evolution to religious thought. The author emphasizes- 
jusily that by accepting the law of evolution wc do not become 
materialists any more than by accepting Ihe l.iw of gravitation. In 
setting forth his views as to the relation of man to nature, he .as- 
sumes physical and psychical phenomena as equally true, but their 
connection as only intelligible to an intelligence superior lo that of 
man. lie Iwlicves that in man physical changes may be produced 
by psychical changes, while in animals only the reverse is thccase. 
HLs views on the relation of God tu man are an attempt to recon- 
cile the theological and positivistic views— as we should say. m- 
ste.id of I.cConte"s materialistic — from the standpoint that both 
contain some truth. AnA that God is immanent in nature. These 
conclusions are as much dictated by feeling as by reasoning, and 
therefore they will be convincing .-ind satisfactory to some men. 
while they cannot claim to be as firmly founded as the results of 
scientific investigations. 

Arct'dents ami i-'.m^j^^-tuifi. fly CHARLES W. DULI.E5. M.D. 
3d ed, Philadelphia. Blakiston. 16*. 75 cents. 

In the preface to this edition the author says that whoever has 
seen how invalu,ihle, in the presence of accident, is the man or 
woman wiih a coo] head, a sle.idy hand, and some knowledge of 
what is best lo be done, will not fail 10 appreciate the desirability 
of possessing these qualifications. To have them in an emergency, 
one must acquire them before it arises, and il is with the hope of 
aiding any who wish lo prepare themselves for such Jcmiinds u|)On 
their own resources that the suggestions contained in the book 
have been put together. They cannot take the place of calling a 
physician or surgeon, but may till up with helpful action what 
might otherwise be a |>eriod of inaction and desiiair before skilled 
assistance arrives. 

Among the many topics treated are drowning, suffocation, chok- 
ing, foreign bodies in the eye. nose, and ear. fits, sunstroke, sprains. 
dislocations, fractures, wounds, hemorrhage-, poisons, etc. The 
book also contains a list of Ihe supplies which are necessary to 
meet such emergencies as are liable to arise in every family, and 
gives the doses and uses of the medicines commonly found in the 
family medicinc-cbcst. The illustrations are good and sufficiently 
numerous, In order to make this little treatise avaibbie for sudden 
necessity, piiins h.ive been taken to make the index as complete as 
possible, and the typography has been so arranged that leading 
words may catch the eye on e»-ery page. The language is simple. 
being entirely devoid of technicalities, and the methods of treatment 
recommended are trustworthy and reliable. The manu.il is one of 
the best of this class of books, and should be in the librarj-of every 
householder, ready for reference at a moment's notice. 
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Practical Education. By CHARLES G. Leland. London. Whit- 
taker. 12*. 

This is an essentially vicious book. In these days, when all en- 
lightened educators are calling for meat, it is an outrage to offer 
them such a stone as this. It is the more vicious because it is 
offered in the guise of a contribution to the literature of the new 
education. Some things in it are good, many are nonsensical, and 
ail are superficial. There is no grasp of education shown in it, no 
psychological power, and no connected account of any successful 
practical experience. The number of times that the words ' I,' ' my,' 
• mine,' ' me," etc., occur is sufficiently numerous — or sufficiently 
innumerable — to characterize the work, It contains no reference, 
at least no intelligent reference, to the manual-training movement 
which is revolutionizing the American schools and the traditional 
course of study. It offers no suggestions as to the co-ordination in 
various grades of schools of 'industrial-art education ' and the ordi- 
nary studies. 

We fear that the title of this book may commend it to the atten- 
tion of many who are conscientiously studying contemporary edu- 
cational thought. We warn such readers that Mr. Leland's book 
is superficial, that it is crude, (hat it is representative of no impor- 
tant educational movement. Some of the points on which the 
author touches are in themselves commendable, and have been 
taken up by other writers. When this has happened, they have 
usually been based on some educational principle. With the author 
of this book they seem to be mere ' flashes in the pan.' He has not 
discovered that an ' art-writer ' and an ' educator ' are not neces- 
sarily convertible terms. 



NOTES AND NEWS. 



The first number of the journal of the American Folk-Lore 
Society, which was recently organized, has just been issued under 
the title The "Journal of American Folk-Lore. It shows how 
much work may be ao^omplished by a society of this character, and 
that the establishment 6f a centre for collecting the fast-vanishing 
remains of American lore was a necessity. The journal is devoted 
to the study of the relics of Old English lore, as well as to that of 
the Indians, negroes, and other immigrants, and the first number 
contains articles on each of these subjects. Prof. T. F. Crane con- 
tributes a paper on the theory of the diffusion of popular tales, 
while H. Carrington Bolton gives an interesting collection of the 
counting-out rhymes of children. The general editor, Mr. W. W. 
Newell, studies the alleged Vaudoux (Voodoo) worship and child- 
sacrifice in Hayti, and arrives at the conclusion that it is the old 
superstition regarding the Waldenses that has been transplanted to 
America. The Vaudoux of Hayti are the Waldenses of France, the 
word having been introduced in the seventeenth century : and the al- 
leged practices of the latter are now ascribed tothe Vaudoux. The 
second half of the volume is devoted to Indian lore. Dr. D. G. Brin- 
ton gives some remarks on the Len&p6, Rev. W. M. Beauchamp re- 
lates tales of the Onondaga, while Rev. J. Owen Dorsey and Dr. F. 
Boas have articles on myths and customs of Dakota and British 
Columbian tribes. Much interesting and valuable information has 
been collected in the ' Folk-Lore Scrap-Book,' and students will 
find the bibliographical notes very useful. The first number of the 
journal augurs well for the development and usefulness of the 
society. 

— Records of about 3,500 orders received by A. A. Marks, New 
York, for an artificial arm or leg are found sufficiently full to enable 
them to be tabulated for statistical purposes. Of all the artificial limbs 
made by the firm, 8$ per cent are legs, and 1 5 per cent arms. This 
small percentage for arms may be explained by the fact that fewer 
persons who have lost their arms supply themselves with artificials 
than those who have lost their lower extremities, inasmuch as it is 
easier for a man to go through this world with one arm than with 
one leg ; and, besides, an artificial arm for amputation above the 
elbow is of so little service, aside from appearance, that few persons 
with amputations above the elbow ever use them. Taking these 
facts into consideration, the percentages referring to arms cannot 
be regarded of very much value in estimating the comparative res- 
torations of the upper and lower extremities. Of all the legs taken 
into consideration. 49 per cent are right, 46 per cent are left, and 5 



per cent both. The above figures show that the proportion of li^t 
legs amputated to left is nearly even, with the small difference of 
three per cent in favor of the right. Sevcnty-e^ht per cent of legs 
amputated are of males, and twenty-two per cent of females. The 
proportion for double amputations of males is nearly double that 
of females. This may be explained by the fact that males are more 
frequently placed in jeopardy than females. Over one-half of all 
the amputations are between the knee and ankle, with a larger per- 
centage for males. Of all the arms manufactured by the firm, 
ninety-two per cent are for males, and eight per cent for females. 

— A. H. Worthen, State geologist of Illinois, is dead, 

— Mrs. Emma W. Hayden has given to the Academy of Natural 
Sciences of Philadelphia, in trust, the sum of twenty-five hundred 
dollars, to be known as the Hayden Memorial Geological Fund, in 
commemoration of her husband, the late Prof. Ferdinand V. Hay- 
den, LL.D. According to the terms of the trust, a bronze medal, 
and the balance of the interest arising from the fund, are to be 
awarded annually for the best publication, exploration, discovery, or 
research in the sciences of geology and paleontology, or in such 
particular branches thereof as may be designated. The award, and 
all matters connected therewith, are to be determined by a ccnn- 
mittee to be selected in an appropriate manner by the academy. 
The recognition is not to be confined to American naturalists. 

— Two living buffaloes, the gilt of Fish Commissioner Blackford- 
of this city have been added to the small collection of animals 
gathered in the Smithsonian grounds in Washington during the past 
few months. A bill has already been introduced into Congress far 
the purchase of a large tract of the beautiful suburban lands lying 
along Rock Creek, just outside of the city limits of Washingt<Hi, 
and the establishment upon it of a government zoological garden. 
The bill may not be passed this year, but the few living animals 
now in possession of the National Museum are no doubt the nucleus 
of what will in a few years be a very important national zoological 
collection. Professor Homaday has been made curator of liviaff 
animals. 

— An exhibition of the first year's industrial work in the Wash- 
ington public schools will be given at the close of the present month. 
Professor Powell, ihe superintendent, does not expect to make as 
brilliant a display as that recently made in Philadelphia, and in 
other cities where manual training was introduced earlier ; but he 
will show astonishing results, when it is considered that only five 
thousand dollars has been spent in fitting up shops and cooking- 
schools, and a year's expenses, including materials used, and that 
the pupils whose work will be exhibited have had instruction only 
one hour a week for a year, 

— A geographical society has been formed in Peru for the pur- 
pose of collecting and publishing information regarding Peru. The 
society, which will be known by the name ' Geographical Society of 
Lima,' counts a number of eminent explorers and scientists of 
South America among its founding members. 

— The Government of Ontario is about to take more energetic 
measures for the development of its mines, and as a preliminary 
step has appointed a royal commission to inquire into and report 
upon the subject. Members of the commission are Dr. R. Bell of 
the Canadian Geological Survey ; W. H. Merritt, mining engineer ; 
W. Coe, proprietor of the Madoc iron-mines ; and A. Blue, deputy 
minister of agriculture ; while John Charlton is chairman. 



LETTERS TO THE EDITOR. 

'.* Carrtt^mdtifU art rtqmtittdto ht at brir/ai ^aulilt. Th* ttrtttr't mmmm it 
in all ca4ti rtquirtd a* pr»e/ »/ g»od faith. 

T-mritIf cepiti ef ikt Humber conlaiitimt kh commuHicalig* ttiUi* fmmitkMd 
frit tt any corrntondent on rtjnnt. 

Thi tdiior millb* gtadte ^ubiith anjr ^aeritt caniemamt viUk Ih* ek»rmet«r •/ 
tk* jettrnal. 

Is the Rainfall increasing on the Plains? 

Mr. Curtis does a service in calling attention to the serious 
error in the rainfall record of Fort Leavenworth for January, 1871 
and 1872, It is to be hoped that any errors of this kind will be 
similarly pointed out. 
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The data on secular vaTialion in minfall, p. 19. MontMy Weather 
Rivfrtv for April. 1887, show, however, Ihai. even with Ihese errors 
corrpctwE. the rninfall al Lcavenworih for the past twenty-five years 
ha* been considerably greater than tor the previous twenty-five 
years. There is no doubt th;ii maicrial errors, existed in the old 
records, some of which ate due to neglect or falsification of 
records, while others, as in this ease, are due to gross carelessness. 

Rainfall data a.re now being collated Sy the Signal Office with a 
view to their examination and discussion ; bal the more the records 
arc examined, the more possible it seems that observations prior to 
1870 shnuUl be ncglecltrd, except in cases of well-known and reli- 
able observers, A. W. Grkelv. 



OitpftTAte VUioQ. 

Mr. HvsloP's experimenls in physiological optics as detailed in 
ScifHCf, Nns. c6i, 262, and 274, arc inlereslinjf in that they show 
the iiii|wriance of monocular perceptions in attaining what we may 
ihlnk to be binocular effects, even though they may not fully dis- 
prove the generally accepied theory of corresponding reiinal points. 
Having devoted much time to this subject (See Amerkaii Journal 
of Sdeme for November and December, 188]. March. April, May. 
October, and November, 1882). 1 may perhaps claim some practice 
in experiments of this kind. The result of former investigations 
was my total abandonment of the geometric considerations which 
formed an imegral pait o( Urewster's iheorj' of binocular vision, and 
which have been repealed time and ag.ain since his day. The 
cmpirisiic theory, as developed by llelmholtz. seems more consis- 
tent with the more general ihcorj' of cvoluciun now universally 
accepted as fundamental in biology. According to this, we rap- 
idly learn in infancy to interpret our binocular [>erccpliuns by 
experience that is too complex (or analysis. Assuming a certain 
inherited siruclure for the retina, which is alike for the majority 
of individuals of the race, ii remains possible 10 modify our per- 
ceptions slightly by training: and ic would not be safe lo deny 
that in exceptional cases binocular perceptions may result from 
umulianeous impressions on retinal points that are decidedly dis- 
parate. I have elsewhere adduced arguments to !.how that no 
strictly mathematical interpretation can be put upon ihc theory of 
corrcsiionding points iylmert'iiiH Journal of Science. May. 1883, 
p, 355 <■/ Ji*^ ;. The perception oj the third dimension in sjiace 
without any of the aids resulting from shading, comparison, or mo- 
lion, has lately been shown to be quite possible with monocular 
vision alone {American Jifuriial 0/ Psychology. November. 18S7, 
p. gg. article nn the Horopter, by Mrs. Franklin). 1 had no difliculty 
in attaining this monocular perception in repeating Mrs, Frankhn's 
experiments. 

But although constrained lo assign much greater potency lo 
monocular vision than was customary after the stereoscope became 
generally known and used, and although our interpietation of bi- 
nocular perception has 10 he much more elastic than it formerly 
was. there kcciiis to be not yet sufTicicnl ground for the belief that 
any large part of our binocular perceptions are the result of impres- 
sion on pairs of retinal points that arc widely disparate. The same 
perception may he changed by force of «ill ur of imagination, and 
with various degrees of success by the same person at different times. 
Without denying the validity of Mr. Hyslop's perceptions. I do not 
succeed in getting exactly his results. Combining the two circles by 
cither convergent or divergent vision, the binocular effect is an ellipse 
whose plane is perpendicular to the meridian plane only when their 
inclinations to this plane arc etjual. This perception is rigidly bi- 
nocular. Let, nnw, their inclinations lie different. For example : let 
the plane of the circle,-! make an angle of 30* with the meriflian plane, 
and ^anangleofdo*', the two being seen by cross-vision, Inthcaccom- 
panytng diagram the cards are supposed in he seen edgewise, the two 
eyes being at R and L. The plane of the resultant ellipse changes 
about lo the position (_'; the horizontal a-tis, which was previously 
the shorter one, becoming now much longer than the vertical axis, 
which has remained unchanged. The projection of the circle .4 on 

' Ihe retina /. is quite a n.'irrow ellipse, while that of li on the retina 
Ji is almost if not quite circular, the vertical diameters of these 
ellipses being nearly equal. At the top and bottom of the resultant 

L ellipse the perception may be due to itnpresMon on corresponding 



retinal points, while for other parts the impression is on disparate 
points. Very little ,itteniion is required to perceive the separate 
monocular images. By sttU further diminishing the angle a and 
increasing ^'I, a limit is reached at which binocular fusion ceases to 
be possible. Trt'o ellipses are seen, apparently crossing each other 
in space about where C was ; the plane of one being nearly parallel 
to A. and that of the niher nearly parallel to B. By indirect mo- 
nocular vision. A is still seen by the right eye. and B hy the Icfi. 
The locality of the crossed ellipses is not so definite as was that of 
the binocular ellipse ; but the illusion of suspension in space still 
remains, and wiih it is the monocular perception of the third dimen- 
sion in space. Ei-en when a is very nearly equal to ;i. it is pos- 
sible by rivalry of retinal impressions to gain or lose monocular 
perceptions alternately with binocular resultants. But the clear- 
ness of the binocular illusions is more pronounced than that of the 
monocular in proportion as the separation of the disparate points 
impressed becomes less. It is fair to conclude that binocular vision 
is at its best when there is perfect correspont! en cc of at least a 
goodly proportion of Ihe retinal points impressed, and but slight sep- 
aration of disparate points. Hut it is quite necessary, in lite majority 
of cases, that there shall be .some stich disparateness. The mental 
effect produced is instantaneous. Since double images, whether 
homonymous or heteronymous, are rarely ever perceived except at 
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the result of special ocular training, and since the binocular percep- 
tion of depth in s|>ace may result where one element may, on geo- 
metric grounds, be considered to be combined with other elements 
so as to produce at the same instant both homonymous and hete- 
ronymous double images {Amen'tan Journal oJ Siieucf. Dctolicr. 
1882. p. 5), binocular vision is far from being so simple and cfisy of 
explanation as it seemed to the students of forty years ago. 

W. LeContf. Stevens. 

Br<»Vly»,N.V-,May J. 

Agriculture &nd L«t« Quatemtfy Geology. 

In view of the effort now lieing made to endow the I niled Slates 
tieological Survey with the means of carrying into effect the " classi- 
fication of lands" called for in the act creating it, it may be of 
interest to record one out of many instiinces where this cUssifica- 
lion, in conneaion with agricultural phenomena, affords informa- 
tion equally interesting to the geologist and the farmer. 

At a late visit lo the upper San Joaquin valley for the purpose of 
loctting on a representative soil a culture experiment station under 
the Match Act, the UTiter was under the necessity of obtaining a 
cross-section of the great valley in the latitude of Tulare City, from 
Lake Tulare on the west, to the foot-hills of the .Sierra Nevada on 
the east. 

The dark-tinted loain-deposica at present forming on the edge of 
that lake being already familiar, it was easy 10 recogniie in the 
'btack-lands' belt, that begins about two miles westward of the 
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Southern Pacific Railroad (here running midway between the Sierra 
and the lake), the earliest border of that basin, distant quite four- 
teen miles from the lake-shore as recorded on the maps, but which 
itself is now several miles inland from the water's edge. The rail- 
road and Tulare City lie on a belt of sandy land, obviously some- 
■whal higher in level than the ' black lands," and here about eight 
miles wide. In crossing this belt to the eastward we traverse sev- 
•eral bands of 'alkali land.' characterized by the dense growth of 
Brisopyrum, or ' alkali-grass,' and evidently forming a summit 
plateau on the divide between the Tulare basin proper and the ex- 
treme southern branch of the delta bayous ' of the Kaweah River* 
■called ' Outside Creek," or Elk Bayou. Approaching this water- 
course, we again come to a 'black-lands' belt, about three miles 
wide, which borders the bayou on both sides, and evidently rep- 
resents an estuary of the time when Tulare Lake was much higher 
■than now, and the Kaweah delta bayous were mere swamps. An- 
■other 'alkali-land' belt is crossed after traversing the 'black- 
lands ' of Outside Creek, towards the foot-hills : beyond these, lies 
a narrow sandy belt corresponding to that along the railroad, as 
above described. Then, at a distance of some eight miles from the 
foot-hills, the color of the soil begins to change toward the well- 
4cnown red tint of the soils rcfsulting from the decomposition of the 
-bedrock' slates of the foot-hills; but the ascent is so gradual that 
4o the eye*the piain appears as level as ever, although the presence 
•of the ferric hydrate in the soil proves that these ' red lands ' were 
never submerged for any great length of time, since otherwise their 
iron would have been reduced and leached out, or gathered into 
■' black gravel ' (bog-ore), as is the case in the ' black lands ' of the 
lake and bayou borders. On inquiry, it was learned that all the 
larger streams of the region (including Tule River and Deer Creek, 
outside of the Kaweah delta) are accompanied by belts of such 
'black land.' 

Besides these main bayous, there appear in the sandy lands a 
few obvious sandy channels, usually dry, but carrying water in time 
■of flood. 

But a curious and at present very striking demonstration of the 
.ancient drainage system of the region may be seen in the grain- 
fields. In consequence of the failure of the usual April rains, most 
of the wheat-fields of the region are now in a very precarious con- 
■dition where not irrigated, and much of the wheat sown will not 
-even make hay. Its condition is best on the ' black lands.' and in 
•certain portions of the sandy belt that do not show any obvious 
■difference in soil from adjoining tracts in which the crop is already 
-dried up without having been able lo form grain in the ears. The 
■eye quickly recognizes the extraordinary resemblance of the out- 
lines of the dead portions to meandering water- channels, but no 
■difference of surface-level remains to indicate the fact. But, by 
■digging in any part of these meandering belts of desolation, we find 
the sandy soil becoming sandier as we descend, until finally, at 
■about three feet depth, an almost pure, coarse sand underlies, which 
■obviously cannot raise moisture within reach of the root system. On 
the adjacent land, where the wheat is still green and growing, we 
•find at the same depth a subsoil of increased closeness and capil- 
■lary power, which keeps the moisture below within reach of the 
■roots. 

Thus a bird's-eye-view photograph taken of this region now, 
would show, traced out in minute detail by the color-contrast be- 
tween the living and the dead grain, the ancient drainage of the 
■country, of which its surface at present shows no indication, to- 
gether with the broad bands of the ancient estuaries that have formed 
the ' black lands." characterized by green, growing grain or an ex- 
traordinarily luxuriant growth of oaks, that likewise outlines the 
ancient margin of Lake Tulare. 

We thus obtain a chapter of the geological history of the valley 
■from a mere reconnaissance such as any one desiring to invest in 
its lands would need to make. The significance of the ' alkali 
iands ' in both points of view remains for a future discussion. 

It is hardly necessary to dwell upon the interest attaching to the 
study of these features, whether from a practical or a purely scien- 

I It sliould be understood (hat the Kaweah River, emcrgins from > caAoa of the 
Sierra next to southward of King's River, divides ioio a number of faiki or 
■bayous immediately upon eateriag the valley plain. The extensive delta region ihiu 
foimcd lit one of the richest, as well as the only (oiest-grown area of the grc«t valley 
•of California. 



tific Standpoint. One point, however, should be specially noted : 
namely, that a great many of the characteristic marks of these late 
quaternary events are rapidly disappearing before the advance of 
cultivation, and the replacement of the native plant-growth (the re- 
sult of secular co-adaptation of soils and plants) and of the natural 
surface by the well-known results of agricultural operations. The 
latter are already obliterating, on large tracts, the singular ' bog- 
wallow ' mounds that form so striking a feature and so difficult a 
problem, the solution of which must largely depend upon the geo- 
graphical distribution of these swarms of mammtllary eievations. 

It is hard to see on what ground the study of these latest phe- 
nomena, connecting the present with the immediate geological past. 
should be deferred until it is too late to complete the record, by giving 
precedence altogether to the ancient formations. The rocks and 
fossils of the older formations will remain undisturbed for ages, as in 
the past, awaiting the leisure of the student of geology ; while the 
delicate tracings of the latest pre-modem epochs are liable to fade 
away rapidly before the advancing settlement of the country. Nor 
can it be maintained that the processes that gave them birth, and 
which are still active in the formation of soils, are not scientifically, as 
well as practically, at least of equal interest with those that formed the 
older rocks. It is true that their study does not offer the easy re- 
wards of the naming of new fossils, minerals, and rocks, which in 
times not yet belonging to the far past seemed to be the chief aim 
of students of geology ; but they are none the less worthy of the 
highest scientific effort, and their practical results bear on products 
of an importance at least as great as those of the riche&t mines. 

E. W. HlLGARD. 
Bericeley, Cal., May t. 

Queries. 

33. Human Beings as Pack-Animals. — In studying the 
history of transportation, I have ascertained that the first pack- 
animals were human beings, — men and women. Long before any 
of the animals were domesticated as beasts of burden, there were 
common carriers moving vast quantities of merchandise about the 
world. They toted (carried on the head) ; they hung great loads 
to their foreheads by means of a strap connected with a pack, 
wallet, basket, or frame on the back ; they ' shouldered ' their bur- 
dens, with or without yokes, front and rear, on one shoulder Oikc 
the Chinese) or on both shoulders (like the Dutch) ; they strapped 
their primitive knapsacks to their shoulders ; they harnessed them- 
selves to a load, as they did afterwards dogs, reindeer, horses, etc. 
Now, I should also like to know how much a man can tote, how much 
a woman can tote, and how long a time, without resting, the toting 
may go on. I should also like to know how much a man or a woman 
can carry in any particular manner, and how long a time the opera- 
tion can be kept up without resting. The weight multiplied by the 
time will give a rough unit of human endurance. I shall be ex- 
tremely obliged to any one who wilt give me valuable information 
on this subject. O. T. MASON. 

Washington, D.C., May to. 

Answers, 

22. WaSP-Stings. — It is a fact not generally known, that, if 
one holds his breath, wasps, bees, and hornets can be handled with 
impunity. The skin becomes sting-proof, and holding the insect 
by the feet, and giving her full liberty of action, you can see her 
drive her weapon against the impenetrable surface with a force that 
lifts her body with every stroke ; but, let the smallest quantity of 
air escape from the lungs, and the sting will penetrate at once. I 
have never seen an exception to this in twenty-five years' observa- 
tion. I have taught young ladies with very delicate hands to aston- 
ish their friends by the performance of this feat; and I saw one so 
severely stung as to require the services of a physician, through 
laughing at a witty remark of her sister, forgetting that laughing 
required breath. For a theory in explanation, I am led to believe 
that holding the breath partially closes the pores of the skin. My 
experiments in that direction have not been exact enough to be of 
any scientific value, but I am satisfied that it very sensibly affects 
the amount of insensible perspiration. W, L. WILDER. 

Somerville, Mass., May 7, 
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BOOK-NOTES. 

— D. C. Heath & Co. will publish. May 
3. 'Exerciseit in EDj^lish. a Drill-Book 011 
Accidence, Syntax, and Style." hy H. I. 
Strang. 

— ' Nolitc Deeds of our Fathers as toltl by 
Soldiers of tb« Revolution, gathered around 
I lie Old Bell uf liiilcpemlencc,* is the name 
of an interesting book, revised and adapted 
for sup[>icinenlary reading in schools, .iiid 
(or school libraries everj'where, soon la lie 
published by Lee & Shepard, Boston. 

— TAf Noviliit (published weekly, at one 
dalUr a year, l»y J. I(. Allien, New York) 
undertakes to give ihe worthiest fiction that 
American authors can be tempted lo pro- 
duce. The sioiies will follow successively. 
one at a time, a novel of ordinar)- length thus 
being completed in from four to eight weeks. 

— John Wiley & Sons. New York, an- 
nounce as in preparation ' Rocks and Soils,' 
a treatise on the chemistry of geoloj^ic trans- 
formations and soil cunijiositiuii. by H, E. 
Siockbridgc ; ■ An Klementary Course of 
Descriptive Geometry,* by Solomon VVoolf; 
■ Micruscopical Physiography of Minerals and 
Rocks." Vol. I,, by H. Roscnbusch, trans- 
lated by Joseph F. Iddings ; ' UifTerenlial 
Equations.' by I'rof. W. \V. Johnson; 'A 
Grammar of tlie Hebrew Language.' by W. 
H. Green ; and ' A Treaiise on Hydraulics,' 
by Prof. Mansfield Mcrriman. 
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mailed //w 10 any xl- 
dms. Mcntiun SciKt-o 
in conv«|n>ti(l)nK with us. 




^■WnT^ir>?[=[jOTO 




■OvTgTsl 




Jwyt-DSfccuvc 



ESTERBROOK'S 
STEEL PENS. 

OF SUPERIOR ASl) STASbAPd, QVAUTY 

Leading No$.> 048. 14. 130, 135. 239, 333 

For Siilr hti nil StntiaHffa. 

THE ESTEIIIOK IJUi PEN BB.. 

Work*: OaaidHi. M .1. MS Jo*iu m,. *!rw Vnrk. 

Alaan's Itwlerence Indexctt. 

Raf*niDCc» m uiil truiteripUDr iriDilalinn' »' iht lit- 
■ratw* of A^V »tB(KT rurnuhcd h)f B: PICKklAN 
MANN, Wasmivi-ioi., D. C , , 

C«nc*pOM<leiic« le«, so cwu. EiplanaWfy cireulw* 
llM. 



SPENCERIAN 
TEEL PENS 

Are the Best , 

IN THE IW?*ENTIAI. QC-lI-lTIi:- OF 

Durability, Evenness of 
Point, and Workmanship. 

Siinpira tor IrUI <^r li| .llft.trwnl •Ijimt hy mull.oo 

reo-:; 1 i:) 111 (-■•ol» In flaiiija. Auk fiifi-.iril -Nl-- a. 

IVISON. BUXEUIN & CO.. "^nc^T^^- 



I*. r>. Ac Co. 

SELF-POURING 
COFFCE aid TEA 

POTS. 




UaTnon 



"c (kt IM. tiUhi*- 

■ ■ ■ '^^W^l *>' tIftiM 

■ (■].« Hi r,(.| -:, ,,r rril. If T«.*r »r**t 

PAlhC. MCHL « CO.. PhUad*.. Pj. 




HYDRAULIC 

ELEVATORS and 
WATER MOTORS. 

Tuerk Hydraulic Power Co. 



CH1CA60, 
39 Deiirhnrn St. 



HEW rORK. 
12 CoHliMlt St. 



JAYNE & CROSBY LCTTER FILE. 

I MAmrUUTtHQ TD OKN. AHb II IlLf-ClSSlil. 

XtAtt Willi A£r» IHUEn.><DI'>Tl.T O* Tnl O'HtHl. 



PSMBMI 

JoDC 7, tflsr. 




Any |>ap(-r c-«n be released by piillin^ it 

upward uud foruai^. 

St»9l Wtrt-s Nicknl PUtttt. 

SPBd tor Hescrlptivo Cu-cu/at. 

JAYNE & CROSBY, 

no LiMftTv St., New York. 

I( tvu ttatlonvr cUw* not handle oof goodd, 
WTlU 1« nil. 



SPECIAL SALE ^M 

SILIS I lEiyETS^ 

JAUES LIcCREEEY & CO. 

will offer at retail on and after 
May I the combined stocks of 
their wholesale and retail Silk 
and Velvet Departments. The 
importance and advantag:e of this 
irPECIAL offering can only be 
estimated by an examination, 
which they respectfully solicit. ^ 
No goods will be exhibited for™ 
sale that cannot be relied upoa 
for satisfactory wear. 

JAMES McCREERY & CO. 
importers and Manufacturers of\ 

Siffts. 
BROADWAY AND ELEVENTH STREET. 



'KvcTy 

BUSINESS, 
PROFESSION. 
BUYER AND 

SELLER 

wants 
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TILESTON & HOLLIUGSWORTB, 

64 Federal Street, Boston. 

Mftnufocturertof Fine Book Papers for let. 

icr um* and cut piiniing. Tho sitcniiui) of 
tnililishcTs and )irirtiera i% called lo our Ivory 
Fioiah (ao glo») paper. \ hooti ut Mudiniit 
m<.-n. tcHeding nu daulin^ glare injurious :o iln 
eyci. Approved and used by the \x»l educj 
ttonikl iHiblithers in ihe coiiniiy. 



Caligraph Writing Machine 



iTSK MOBTt — 

Practiealf 
J>urabie 
and BnpUl 

WRITING MACHINE 

r.in Tua 
Ofitce, hihrary, and 

FnrflRtBl ti>*itw.«tc.,wfclrDM 

THE AMERICAN WRITING MACHINE CO., 

■aw York Brueli, a»T Broadwar. iUBTFOUD, C03(M. 



Price, > Q5-00 

It Stan^ a^tbe HeaitI 

20,000 4n tiailtj 
use. 
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KiiMrail at Sfw V«rk Poat-OScv >* Swoad-Clkn Mul-Nalt*r. 



Editorial ...... 

WItu >!>all Kiicccct) Supcrinlrndcnt uf SchnoU Ja>pcr in New 
Vwik? — News from Cenim! Africa. —The RelircniDt of 
C'Htiniaiulcr Bmttcli. 

Mythologry and American Myths 
Scientific News in Washington. 

^»Ih«uumcnip (o( Kvcofding and Keprudacing SpeKtt , 

^hAfLUatcliiiig ...... 

Thif \V&ler-S|M.urs of April .... 

Uniicd Siatts Ki.-.h <*onii«is»foii Work on the Pacific Coast 

Electrical Science. 

__^,#*\ii>.<.Ti'- Impri'Vcti l"Jii)tin£iaph .... 

Djrnnmu ami Mctim Tiiilnnt .... 

Prie»:mai>'« rrii(>lcuTn.ETi|>i»e .... 

Acvutnti I alot 'rv!>t!> ...... 

Tlic Beiilly.Kniglit Kl«ctrie TfamWAjr in Alleghei^ Ciiy 

Health Matters. 

Siatc Mctlictiic ...... 

Ttio Many Mi^dical SliidcQls • . , . 



^43 



244 



01 c'<nt AT inline in MasachuKClts . . . - 

The Typlioiti Bacillus ..... 

The Nuiiilicr of Mc^Iical StndcnU . . . ■ 

Mental Science. 

liciicK Si'CCLh ...... 

Rc-nciioi) Tune lor Tempetature ami Tnetile Scimtinns 

All liiatrucljiri: Cm« vl Wuid-Dcxfnos 

Tile 'Visual Area' ...... 

Book-Reviews. 

All EiemeiUuiy Geography of llic Bdtish Ittcs 
SncScly in Kntue under the Cietani . . . - 

Stielcr's H*n<l-Ail»s . . . . , - 

A ^iyiiiipviii ii[ b.Ieiiic-ntary IImiiIIa in Ptire Maihetnatio 

Notes and News ..... 
Letters to the Editor. 

Experiments ii V'imou again . Jcf^f* LtCi>t*tt 

Oimiia.in; PimraiiuM- oflhe Insane . IVtlUam Ai<}ii. M.D. 
The >Tgnilic«ncc of ' Variciy " and ' Sptcei * . ft- ^f. &«« 
The Ohio Mounds .... Cyrw Thomat 
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The Science Company, Ptibliskers, 4."/ Lafayette Place, New York. 

Loudon agent: G. E. SUchert, 26 King WilUnvt St.. Strand. 



SCIENCE. 



Gage's Elements of Physics ; •introduction to Pb 
Primer of Botany; Little Flower Pco|ile ; Jounui. ^-i N 



*IniTodnction to Chemical Science; 
>loj;y,et(;. 7 Vol5s 



I'im wMki It S' til. il ; Si" l>n»y'» Crmief, Pif»l, Sccaii'l. Third, oiid Fomih Rfiider* ; 
'Cl.i^iii (-tCIhUcio ii4 v»U ;> ; HacBn*»^p«ll«r ; Turner'^ Ptiinct Bii4 FiiMRcadvt : 
and Sluiin (or YiitiiixCtiiMrcii ; Kti»lci]iancn Storici ; 'Twilight Thoiijhu. Memory 
GiBii, fic. 48 V«l*. 

UJ,_|,^_ Dnrrlieh HikImmi's School Shabekpexrc Incw edition in 
nigUCl ^iigllOlJ* floih rirpoptM; Hllilinn'i Han-arcl Sh,ikc>[M^i« ; 
HiMUun't Pamphlet Selcvlioni ; Arnold'* Litcmlure , Miai':''* Tctc .md ('"Ciiy -, It*- 
■iv^ : Milt'Mi ; Srf^itl ; 'Gcduiik'i TfacC^eal Rhetoric; 'Shnkcipeiire acd Chanccf Ex- 
[iiiiin^ti..n.. rlr. <Jt Vol*. 

^1 J Cn/wlicVi Caipenier't Crrammjir aitd Kcader; 'Cook 'iStiren' Gram' 
^lU dlg^llbll. ,.w ■ Ubnuy «( Pottrr M-u/rru. Bf»w»lf, Crdmim. 
ZufUbn't OM aa4 ^tiJille fug/hk Kr.i>frri : Kngliab of XIV. Cc^iiLry; Tmiala- 
lioaol Beowulf; Choke Rssriin!:.. ^^ ti V<il». 

K ; New Catiit.K"*" b^ftl;*! illuiifftied ; 

lll«»nai((l ; (JreciioU(;h'« V'iqjil. tlli.- 

K'linner't l.a.iin Kuoh ; 'Kim Steps in 

tjiiK n li» Cicur ; Ovid ; Sallutt ; TivcitUf ; Al- 

.kofi» ; •CpiltBcStric* ol IJiiin Anthffo; Koniaii 

/~___1_. (><4idw>n'* '■r.nnmJi JK'I K^jilrr ; I<rii{lit(>n'ii «n<j While'* I_ruuiiv i 
^1 CClt. Atubaiii jtiil V.italitil.iry ; 'C'lieae li^rte' uf Gie«l- Auihun ;CIm»> 
cjI Ail..% . .^'liliylmj S-ii'hiylc- -. F-iini.tdc* ; I'indu ; Ljiint ; •Tnucydlla ; l«bb'» 

I ti(i-"!i>(<i"i* i" Miifnrr ; l.'rmAir jl W^ll ^1a|>B. etc. ^ VoU, 

IUfifhAm9f tr>B WEST1VIIR1H5 SERIES: •Priwaiyawl Oi»mm*» 
lTX<ALlLdiia.Llli.a. Sch--ol ArUlimriic.. Hich SchnnI Arithiaeiif. •.*^nrt»f 
Tourie in Algrlin. ElrTiBniar^ Alijrlrta. Ci'wplel? Alij^lira, ii<«» Ct.Miciili--. 'I (!(:■»- 
»An?lri», S»rv«yiiiE. 'Analytic (.rotnttiy. Tab!<». I^xcrdAM i'l Aitcbra. Ariihiuciic. 
Ww) Gs'in^fry ; Tafl«r'*C->loil«* ; Ifrom'iry (nr H<«ianor*; 'l^unfli tn OcomeliY ; 
Cailiart'i Plane Suireyiiic ; 'Cumbinad Nnmbn and Laoau*a« LcMoni : 'Nuniwr 



M 



lioir' THE NATIONAL COURSE : Fint.SKowJ, «nd ThinJ Rodcn 
Uall,. _u\Ki CKnrti (old anil DC edition*) IndnMaovot R«ad«r, Founb 
iiwr'i Sillying Book ; •Veajic's FovrPan-Sooff 



Koril.n, ll>8h-S.ti:K,l R»a<:i. ; 1 

Readtr; time and Tun* Setio; "ThB C«dii.~«ic. 




Latin. *"'"*^' 



Hut 
I.. 



Niv CiccT 

U i.-(.ii.i.'» Jii^i 'I ■ 

rr,l.>; Sid Wt.l.' Vfi.- 



g,atlu ; Academic TnfloiwxTKtir. rtc. 



joVob, 



Dli.'lrionnhir Scelve'i Hicliok** Mental Sel«ire aarf Moral ScienM : 
nillOSOpny. -udd* Vow'* S«ri«t orOutliBca: HiiJioh'a Work in 
MntalAitd Muni Phikiwphy ; OaviikMi'* Wotltk, mc 14 Vob. 

1UT>-k^0fn T ancni90-^e Spjnuh r.rjmraJi ncrf ReailinKi ; Preach 

LTicaern L.anguagc5. K«di.ic.. •iiiu.ir.ied itdnnocn- bmIc 

in K»Ei";ti ; 'QoDm » lly«titp.i.^h'. (Jcmiiin Crammaf ; 'F-ngliiih int.i Gcmuu ; 'StHB'* 
tiemiiiii E»eTCi*c* j I'micli Uii;liifriane» ; *S|taiitUi [dionu. n VoU. 

CnrieVfif Perry'* Primer; Lanman's Reader; Whluiey'a G ran nar nail 
SdllaKilL. Suppkaicnt ; U«l>>««r'« Avaata ; Kmjp'* Riprecia (Artovramitb's 
tran>laiirji!: 'Nine Jaiaiuu (/*a//). ■ VcU. 

Gcr^n-r-'inViir OitrWo.W. I. and 11.; Pitt A Joalia*. Clabe*; •Claeueal 
eOgrapny. AUa* : Wall Ma|». 4Vola. 

M;c./-alI.mAi-.iic* 'Dante Haadlw.*: •Prince** C.r.u«e«and Methods i 
ISCeiianeOUS. •Macy'<OurU<nera»eni; 'WcUi Order of Wnrdt ; 
Te».licr** Cl.»« Roaka : School HrKieac: •P.pii^Bie o* Anatomy; Harrard and 
Yak EnniiUtiMi Pl^^et» ; Stfiln Teit ; I'ollilcat Sricacc Qoanerly. etc }4 Voh. 



^^m NEW BOOKS ARE STARRED. Ful/ <f^urt/>fiw Ca/ai'guf <t».i Cirru/art a/ /Af ^69 VOI^VVIBS m(t} h ka./ /m t^n a.^f'mti'm. 

I GINN & COMPANY. Publishers, 
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-=A N EW B OOK.= 

FIRST BOOK IN PHYSIOLOGY AND HYGIENE. By J. H. Kellogg. M.D., Membe: 
of the American Medical Association, The American Public Health Association, Societe 
D'Uygiene of Trance, British American Association for the Advancement of Science. Michigan 
State Board of Health, etc. 

The design of tliis Imok i^ to present, in 3s simple a manner a^ iiossible, «ijcli hyglenir and physiological ficti as are 
necessary to give to children a knowledge of th;* i.*ws nr heai.tkfui, living So far a< possible technical terms hnve 
been avoided, and no matter has l)een introduced which has not praciical reference to the preservation of health. The 
subject of Nakcotil'S and Stimulants rerrivcs due .lUcntion, and is treated in such a manner as tn .idapJ the Ijonk to the 
rcqiiircmcnts of recent laws relating \o fempfrancf in t/if f-ub!tc .u-fintls The lanjjuage. "=0 far 35 possihie, is clear and 
simple, and definitions and scaiements arc presented in a style suited to the Comprehension of children, and cal- 
culated 10 arouse their interest in the subject studied. 

Price for examination or introduction, 3^ cents ; list piice, 40 cents. 




BOOKS IN NATURAL SCIENCE, 

Suitable for Class Work and Supplementary Reading' 

Hooker's Child's Book of Nature, in three parts. 

Cooper's Animal Life in the Sea and on the Land. 
Herrick's Chapters on Plant Life. 

Treat's Home Studies in Nature. 



Correspondence with reference to text-books is cordially invited, and will be carefully attended to. 



HARPER & BROTHERS. Publishers. Franklin Square, N. Y. 



WESTERN AGENCY. 
355 & 2S7 Wabash Avenoe, Chicago, III 



PHlLADELPHiA AGENCY. 
1023 Arch Street. Philadelphia, Pa. 



NEW ENGLAND AGENCY. 
59 Bromfield Street, Boston, Mass 



"EXACT PHONOGRAPHY; 

A Sj.tetn oilh CONNF-CMIIl.K. S 1 kOKK Vi (VVF.I. 
Siock EtchuiKc mcTnliet VLnd iiv iKij I'reiiileoil N V. 

Suit SieaiKi'rt' An'n, fie Cnmptcle Tu(-l)->ok. — 
ajapttd inSKLh-lNSlKUCTlON. — t^r » REVOLU- 
TIONARY SVSl KM. that diKardt th( iBdofiRke (vow- 
cltnanol ihc C'lmiiiDn phoongijiphy. and ikuk^, by a 
radical iun:.**iiim. tXACTNt>S with HKtVlTY. 
Specially a^»f^tA ti> Ix^nlatitl ii'tia Technical w^-rlc. \ 
pniint^TUi^hic nuthr^ i«rtlG* nf it : — " (^ii Lc4 lin.uul ni;(l- 
lei. yoii an: aheai] of auy (uim ui PiiniJii'i (•huii'>i;- 
nphy." The author datm* equal (iipcrioniy on ..iw- 
mrn. •■«»<■• vZ/M^tf wordi, SHARPLY jnd SL'Rt l.V 

DlSTlNOtiSHINU a.iJ WITHOUT SACklKICE 
d( brevity, where t\ie iilii tihoniurapliy m^lm tin ilii- 
linct^Mi A MOUI-RN WOkK, AUAI'IEH lo srOU. 
ERN RKgUlHKMK.NIS. Ti.-- pt.. Laiin l,iw M:.»- 
liB*. In «b'-rihan4. illutlroK its aJspuiion lovarii'iii lan- 
HiaiiKrj. Of «ft.j jiji., s»» are tn/i-arcd, — tllii>tt,ilin£ .ill 
ptiiK'ilrlei nilh iinprevriloiiltd luliicM. 

E. D. EASTOK, W»Tiini;i<>ii, D.C..of5ciaI Stcnusraphvi 
in Slut Route and Gulicau trial*. Myi vl llio worV : "Am 
■aikftcd ihiLi by the ly-icni therein «.> fiilly itt oul, «(ii- 
dcnt* nky Icim tn wntr ihorlh^Uid with itraaier Ceiluitily 
and pt«ciuQii thio by ^ny 'A tt^c uldet ityiietiiv" 

ISAAC S. DEMEHT, Clia-Jito. Spc«d Cunie.tani M N.V. 
Soic Slenm;"''''' A>»'n tnccuin!, 1*87, >iy* : " Vou fiarc 
cerumiy captured tlie piue na UgikiUtj." 

THEO> C. ROSE, offlcUJ Supmn« Ciurt Stono^'r. EL 
mira, N.V.. i.ivi; '~ I think itia ■ grcM impraveintnt in 

the art irhk.<nrh][rj|ihic." 

W H. SLOCtJM,->IIi"n' SupccnK Coiitt Slcnnc'r, Biiiliila. 
»*y>; " Mu»i <:>jntfaiTiliite you on yiiut tuccett in |i«>- 
duciiis i<^ thr wwiTd a »vn«n»«*/r tyMcm >,>f ihorUland," 
and " I think the Iratetn-ly cme you their Iieariy ibnnki 
for ihr iililr in iniKT m which ymi havr deBin> ii'raied the 
(eutbihiy <.'i fTJi/iihonograpny." 

E. E. HOItTON, Tvronio, of&cial StenoE'r to Hish Court 

of JVitiL-r. Oni.irii). tuys: "11ie«at^al I'J w'lich E&act 
PlicuKicrjphy 2Tl>nit« ,if the appUciiina of the ctjiedlcnt 
of |ibrA4c-writm^. with eA«y and lulLirsi jrittJiugi, it 
MXnctbinf rcniJrliable." 

COWARD B. DICKINSON, New Yoik U.y. Pr»ident 
418S7-B) N.V. Stale Stcnogia|i}|«n* Au'o, •ayn " Any 
espcri itcnufiniphei. whatever *>it(in hi? mny write, \ti\\ 
concede, ii> Tooting cVf^r thU «^'«t(-in. Ihtit li Linn tic wtit- 
leii »\ i-»(Jidly at any .^1 the icc»ziiiied <'yilciii<, >o (ir s( 
itt •Inicniraf Iiir^uliarilio are CjiiLeiiicd. Ai In the ac- 
ctirary ul the vy.iKm, lit title i> noi a mun'iioer," and 
addi, " li ii J bcautil'iil iBji:hiiie. whii;li. »t ili luer he- 
(ontM emrt in lit »*«, will turn oat Mork. praclicaily 
wilhout Raw." 

Price, boimd m fleiitile kalh«T, b Cir«uUr« MM. 

Add/ns GEO. It. BISHOP, N-V, Slack EKctanga N.Y. City. 



Invesfments . 



GUARANTY 

INVESTMENT COMPANY. 

70 ra|»ltfil $250,000. ^0 
lo Oniranieed Pari Mlimi I io 

Professional r^jen and persons 
living upon salaries will find these 
carefully selected mortgages the 
very best investment for their sur- 
plus earnings. No loan is taken 
for more than 40'. of a conserva- 
tive valuation, and none where the 
value of land is not increasing. 

K MoQthlv Bulletin !■ pgbliahed Kivlni full par- 
llcuUra about every loan 
Addreaa for cirjuldrs a id the Monthly BuIIcUd 

HENRY A. RILEY. 

GeneTiil Eastern Manager, 

191 Broadwa*. New York. 



1-^ FIRS! MORTGAGES. 7* 

upon cateiuUy >*le^ieil larmi in ihi* tr\-\\ (1 luritliinc ami 
mint rapidly i;t vwjng pji(> <>i iIir U ni. 



6> 



Gaaranieed Hortga^es 



(yi Debenture Bonds 6* 

Sixured liy sLmilut ra -rtjajei, anii jIili t.y the capital of 

the iiuiini; Cimiiinv. 

1 THE EASTEflN BANKING COMPANY, 
43 MItK STREET. BOSTON- 
Fraoci* A.Ot'-orn. 'V.i. VA*. T. Mcnihcw, TriA*. 



MannN llclorcnce Indexes. 

Reference! \f an J iiunt;:ripuor inatUiiont of the lit- 
<r>(ure i^f *sv *vnjnrr furniahed by B: PICKMAN 
MANN, Wa.mock'h, D C 

CormpondcncE tt«, loeeoli, ExpUnatory'circulan 
ftce. 



HARVARD UNIVERSITY. 




Catlike* nf inert! liiii will he givcti tn ihe (ollowinc 
«ub|e*;lt duniig [be •unintcr *'uv»f"irt of iMfl : — ^ 

Botany. Chtmiiiry. t tench. <Vcnnan. Geology. Mntoi 
riiv»i«. I'hyiic.il 1 taiiiiHi;, Tjpniraiihir. 

Kill tnfotiBatioii apply t" ihe ^wvfetarji of H«rva 
Unlrerslvy. Caaibiiditc, Maav 

REV. RAND01.Vil~Vl'EBER WRLL KNOW 
Pa)aeaniittn{Ut nod nuikeT ol p«n ami ink tctcl 

iihc dr4i>iiigi. Ac Open (or poMltoa in Vtniventty, Co 
leje or tcicciinc eapcdilion. Re(«i«'iCe* Ih*I colWne* t 
E!<irciiie and .America. AddrcM, <ar< 

\. XliHKM CovuiiRC, x^ Y^u ■7ih Sc. b«t. Bntadway 
atid 4th Ave. ^^ 

SCOTT'S 

EMULSION 

OF PURE GOD LIVER OIL ^ 

Almost as Palatabl e as Milk. 

CnMfalMtlif/ the Allmiilalliiffpr^it^tirwofOto 
Btfiiopho»irhUf9 tombiH'tt irJfA rli<- Fatttminff 
■rul SlrrttilthfulnfftfunHttni of Coil Lirrr OH 
lhr< jiltlrurff tif hath Itrinij tnrgrljf jinipflMwfc 

A Remedy for Consumption. 

For ''Pasdng in Children. 

?or Scrofdciis AfTcclions. 

For Anaemia and Bebilit7. 

For Conghs, Colds it Ihroat ASbotioas. 

In ftKt, AJLL iliiimte* \ehnyt thrrt i» <n« In- 
jt«iN)Nnfl«ti nf' Ihr Thront ami lMmo», , A 

WASTtyr. OF THE flfsii, n-d a trjurr 

Cr SKHVF. rnHKIt, nuthtng Ut lA« wvrld 
•gwMb this palatabtf F-mtiM»n. 

SOLD BY ALL DRUOCIST8. 
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The discussion in tHc New York City Board of Education con- 
crrning the succession to Superintrndent John Jasprr is attracting 
very genera] attention. This is necessarily so. because the position oE 
superintendent of schools in New York City is one of great inlluence 
and power, and its incumbent ought lo tic one of the foremost edu- 
cators of the country. He can mould or make more characters and 
more intelligences a hundred linie* over than the most powerful 
college president. His voice should be hearil in educational gath- 
erings, anrl his coiinsel shniikl he sought all over the country. He 
should inspire and lead on Kis great army of teachers to greater 
efforts For success in their work. He shoiikl he a wise, careful, and 
unprejudiced administrator. The present incumhcnt of this great 
post h.-4s held his position (or nine years, and during the whole of 
that time the schools of New York City have been looked upon 
with contempt by all quaiified suidents of public education. From 
the standpoint of arg.init.it ion and system, they are magnificent, 
but they arc not educational. Rigid technical requirements and 
an awful dread of a preposterous marking system rule teachers and 
pupils alike. Ever)' natural instinct, every activity of the pupil, is 
recognized only to be crushed and held in check. Superficial rc- 
suhs such that they may be estimated in fractions of a per cent arc 
thp end and aim of the scholastic exercises. Hxaminalions. inspec- 
tions, ai^d marks recur with fearful lirelessness; and above and 
behind them all sits the city superintendent, —a mere calculator of 
results and percent^es. He is unknown lo the educators of the 
country : his face and voice are unfamiliar to every cducationat 
gathering. His teachers have no meetings or institutes worthy the 
name. At least two-thirds of his assistants arc disqualified for 
their positions by age or incapacity. It is freely charged thai base 
and unworthy motives find play in many official actions. More 
defuiile cKarges of other kinds, all turning upon the inefficiency and 
delinquency of the present administration, have been made in the 

E Board of Education and elsewhere. For these reasons, vigorous 
and effective opposition is being made to the proposition to con- 
linuc indcfiniiely this stair of affairs. All fair-minded men, and 
especially all educators who realize the importance of the New York 
city schools, should support in this crisis those ineinbcrs of the 
Board of Education nho arc making this fight for a principle. This 
is no time for personal considcraiions nor for petty jealousies. 
Argument should turn on the highest good of the schools alone. 
That that can he best served by a radical reform in present meth- 
ods of admintsi ration and discipline, is obvious. 
Aftbr an intrrval of about eight months, news has 1>ccn 
received from Major Barllclol, commander of the camp at Yam- 
buga Rapids, which confirms the favorable view regarlling the state 
of affairs in Central Afriai. taken by all wlio have watched the 
events closely. The cable reports the following message : " No 
news from Stanley since I wrote, toward the end of October. 
Tippo-Tip went to Kasongo on Nov. 16, but in March he had pro- 
cun^d only two hundred and fifty carriers. Jameson has gone to 
Kasongo in order to hasten the despatch of three hundred and fifty 
carriers more, which Tippo-Tip promised to furnish, Jameson will 
be back here on May 14. I cannot leave until June 1 . f shall pass 
Stanley Kalis Station, where I shall leave an ofiicer with all that is 
not absolutely necessary. All are well. — Uarttelot.'* This news 



was brought by Mr, Ward from Bartlelot's camp to Stanley Pool, 
but we fail to learn how he descended the river. The important 
(acts we learn from this despatch arc these : that the fear that 
TipiHi-Tip might have betrayed Stanley, which was entertained by 
many people, was groundless; that Barttelot has had no difficulty 
in obtaining provisions for his men ; and that the Arabs of Stanley 
Falls are again friendly towards the whites. All these are re- 
assuring facts, and we may assume that ere long we shall hear of 
Stanley's safe arrival .it l-ake Mvutan. It is useless lo speculate 
what he is going to do next. 



Commander John R. Bartlett, who for the past six years 
has been chief of the Hydrographic Officeof the Navy De|>arlmcnt, 
has been relieved from duty, and granted leave of absence for a 
year. He will accept lliesuperinteiidencyof the Union Street Rail- 
road of Providence, R.I., a position which was offered him several 
months ago, and which has been held for his decision. A proposi- 
tion was made not long ago lo make the Hydrographic Office one 
of the regular bureaus of the Savy Department, with an of!iccr at 
its held nominated by the President and confirmed by llw Seriate. 
This has been defeated by the opposition ol naval officers, which 
has been provoked lo some c-ilent. it is believed, by jcalousj'. The 
defeat of this movement undoubtedly caused Commanclet Bartlett 
to ask to be retired. Before Commander Ilartlctt took charge of 
the Hydrographic Office, it was scarcely more than adeposilorjr for 
the charts of vessels. He has made it, under Commodore Walker. 
one of the most useful and important branches of the governmenl. 
Its sailing-charts .ire most highly priied by maritiers of all nations, 
and its Pilot Chart is the best published anywhere in the world. It 
has received frequent recognition by learned societies of Europe, 
and from the leading naval ofTicers of foreign countries. By the 
establishment of branch offices at several of the most important 
ports an the Atlantic coast, it has succeeded in getting into very 
close relations with the merchant marine of the countr}', and in 
securing from it a great fund of the data of which it has made val- 
uable use. The Hydrographic Office, under Commander Bartlett, 
was the first 10 direct attention to, and press upon, mariners the use 
of oil to smooth the waves of the sea during or after stonns. By 
persistently calling attention to it, and publishing upon the Pilot 
Chart lh« reports a( masters of ships who had successfully used it, 
the subject was forced upon the attention of navigators, until no 
properly equipped captain will now go to sea, without his supply of 
oil and the means of using it. The logs of all incoming vessels are 
carefully examined, and all unusual phenomena are noted. In this 
way the history and movements of storms have been traced, plotted 
upon charts, and published, thus adding very greatly to the scope of 
meteorological science. Water-spouts have been described, and 
the accounts of them given by the officers of different ve&sels col- 
lected and compared ; so that much has been added to what was 
previously known about them. Hurricanes have been traced, and 
the accounts of the officers of different vessels which encountered 
them have btren collated and comp.ired ; so that the laws that gov- 
ern ihem arc now belter undcrstooid than they were before. In this 
way the Hydrographic Office has bccomeonc of the most important 
of the government scientific bureaus. Lieut. Geoi^e L, Dyer, as- 
sistant hydrographer, who has been associated with Commander 
Bartleit from the beginning, and has been a most efficient assistant, 
has assumed charge of the office, and will continue in the place until 
an appointment is made. 
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MYTH()[-OGY ANH AMERICAN MYTHS. 

Mr. Jeremiah Cur iin. o( ihc Bureau of Eihnolog)-. read a paper 
on this subject Iwforc the Anlhrapolo;jiCiil Society of WashinKloii 
rcccnily. " Myiholoj)-." he sai*!, " is somflirres called the science 
of myths: but no man, I think, who knows the present condition 
of mylhologj' wcitihl vcnlure to cnll it a science. To begin with, 
there is no agreement as to the origin or mcaningof a myth among 
any coivsiderable number of men uccupied cither in explaining ur 
studying mythology. The masters disagree, and the disciples are 
at swords' ptHiits. How can you liave a science when you are not 
agreed as to the niiture of its subjeci*mattcr? The question, 
•What is the origin and nature of the 5tor>' to which the name 
"myth '■ is givrn ? ' is answered in a variely of ways. — proof pasj- 
live cither that the true answer has not been given, or, if given, stu- 
dents of mytholog)' arc unable 10 perceive it. To go no farther 
than England, we lind two different answers given to the question, 
in the form of two different theories. 

■•The lirst of these theories may be called the 'theory of obliv- 
ion ; " the second, the ■ theory of confusion,' Max Mullcr's theory 
of oblivion is founded on the hypothesis that men did not and 
could not make myths till they had forgotten who the chief actors 
in these m)lhs were : that myth-makers only began to work when 
ihcy had no means of knowing wh.nl they were working with, or 
with whom they had to deal in making up their stories ; Mullcr's 
dictum being, * It is the essential character of a true myth thai it 
should no longer be intelligible by reference to a spoken language.' 

" Hcrben Spencer's theory of confusion is founded on the sup- 
position that myths owe their ongiit to a confusion in the minds of 
primitive people, who worship ihcir own earthly and natural ances- 
tors under the guise of beasts, birds, reptiles, and plants, because 
these ancestors, when alive, received the n.imes of beasts, birds, 
reptiles, and plants, and. after being dead two or three generacion^. 
were confounded with those creatures or plants. So the people 
who began by worshipping the ghosts of ordinary human beings, 
their own fathers, fell to worshipping wild beasts, snakes, birds, 
and insects, (mm whom ihey thniighi themselves descended by 
the ordinary process of fleshly generation. To till out the whole 
list, men, if their ancestors came from the east, were descended 
from the sun ; if from beyond the sea. they were descended from 
the sea; if from a mountain, the mountain was their ancestor. 
This theory is discussed with as much seriousness as if it had 
foundation or proof in the world, as if it had ascertained facts to 
support it. 

" Besides these two theories, we have a method of studying my- 
thology which is ably enplained by Andrew Lang, author of the 
article ' Mythology ' in the ' Encyclopaedia Britannica." According 
to this method, Aryan mythology had its beginnings when the an- 
cestors of our race were in the same condition as the ancestors of 
the American Indians and other contemporary unciviliied races oE 
the earth, when they began to make Their niyihs ; and therefore all 
that seems anomalous to us. all that Miiller calls silly, senseless, 
and savage in Aryan niylliology. is a survival from limes when the 
Aryans were in the same stage of Thought and development as the 
mcji who made the savage myths: consenuenlly Aryan myths arc 
to he explained by comparison with myths nf savage races, and by 
a study of man in the sum of his manners, ideas, and institutions. 

"£ngUnd cannot tell us at present what a myth is. Though 
England h,i5 one of the finest inyth-fields in the world to work in. 
Englishmen have done little in collecting myths, except in a desul- 
tory fashion — nothing loward collecting iheni in their inlegrity, 
with all their details, and in such groups that they would throw 
light on each other. Now. can we in this country ilcscribe ihe 
nature and origin of a myth ? The Bureau of Ethnology has a col- 
lection of al least lifleen hundred sturies obtained directly from the 
Indians of North America. Many of these stories are true inyihs 
from the earliest )>criod. The collection is an important one. the 
largest yet made in any country, so fur as known, and 1 believe 
also the most valuable. Now. if we were asked 10 tell what myths 
are, we should be safe in answering. ' \Ve can tclt what the oldest 
and simplest myths in the Ilurcaii nf Kthnology are.* My answer, 
based on the myths I have collccled an<l on those I have examined. 
would be. mytlis are stories in which the characters are represented 
as persons who brought about by their activity every thing that 





took place in the world of the senses and imag^ination of the 

who framed the stories. 

'■ The mylh-pcrsons are always and without e\cepiion 
human. They appear as animals, including birds, fishes, reptik*." 
insects, and sometimes shells, stones, plants, and fruiu, all of wbiA 
are persons : for in myths there arc as many persons as there 
individual entities. There is .inoiher very innportant caiegori 
persons, — ihe seasons; certain processes in nature ; certainot 
in nature, as the sun, moon, and stars : the four cardinal 
the highest point in heaven, and the lowest point under the 
Many of these, on account of not belonging to the anima! per 
ages, became assimilated and confounded' with men sooner than iIk 
others. These animals of mythology are the repute*! ancestors uj 
the Indians who have totems, and, I believe, of all the primilii 
people of the earth who have totems. The spirits of these ar 
arc the f.imiliars nr attendant spirits o( the mcdicinc-mcn ar 
all Indians, whether they h,\ve totems or not. The Indiaru ol 
fomia have no totems, but their me*licinc-mcn are aided by anb 
or elemental spirits. The myth characters, though appearing 
persons liaving volition and desires, eating, drinking, and liringl 
ordinary lives of men, have wonderful powers and peculiarities, 
certain directions they are unconquerable, and bring about all tt 
things in nature observed by the myth-makers. This is the lr 
source of the grotesque and strange things in mythology. Thus wcf 
a person performing all the acts of a nature {rawer, and at the same ' 
time entering into such relations of lore, h.itred, enmity, and friend- 
ship as exist among men : becoming Ihc husb.ind or wife of anoiber 
nature power or process, or being the offspring of two nature pow- 
ers. These myth characters arc armed only with weapons ai»(J 
appliances of men in an early stage of development. There is no 
correspondence between the alleged cause and the visible effect. 
but, to compensate for their outward and evident insufficiency, chrs? 
weapons have .^ magic virtue ; and ihc persons using (hem. powm 
beyond comprehension, and peculiar to themselves. These per- 
sons are represented as doing things which no living agent could 
ever do. which only the forces of nature do. On the other bar 
the forces of nature arc in mytlis repfesented .18 doing the ihir 
that only men do. When to these two features are added the cut 
Corns, ways of thinking, and s0ci.1l habits of the early myth-m.ikcr 
tltere is pli>nty of room (or the most ludicrous and unheard-of id-' 
ventures, as well as cruel and revolting deeds. 

" The earliest myths are the simplest in structure, and the per^? 
sons in them are those that come under the obscn-aiion of primilivt 
man soonest: animals, objects, and processes in nature belong lo 
this category. Later, because more complicated, anil involving the 
p.ArticipRtion of these forces, arc the creation myths, with wh* 
are intimately connected myths concerning the origin of the 
necessary for the maintenance of life ; games ; forms of dress 
ornament; the observances necessary to obtain the favor and 
Sisiancre of the clemenlal powers or spirits, who. in ncirly all CJ 
arc represcnle<] as animals, birds, reptiles, etc., of prc-hmnan lii 
or, as the Indians phrase it, ' of a world before this.' But, no mat'- 
ter in what forms they are presented, they are always called peopk.' 
The same term is applied to them as to the Indians o( to-day.— 
among the Iroquois Scnccas, ongv/e : among the Mudocs, maJt/akt fk 
among the Yana, yana ; and so on, through every stock iqf 
America. 

" But before proceeding further, it is best, perfiaps. 10 give 
condensed form the myth of the liirlh of thunder and lightning. 
The ch.iracicrs in this story are, Wimaloimis (gnsly-bcir maiden 1: 
Sula pokaila (mountain-trout old woman); the thigh-bone of Ihc 
wcJiCcrn rec^lailcd hawk; and Walokit and Tumukitilighlning and. 
thunder). born of the grisly hear. 

" The Grisly Bc.ir come* to the house of the Troul, and asks fa 
a night's lodging. Next morning .she tries to eat up the Trout; 
but the latter turns into water, ainl escapes. Now. the Grisly Ucal 
sets up her home at that place, and, finding a ihigh-bone of thei 
red-tailed hawk, hangs it up in the centre of her house, looks at 
continually, and from looking becomes pregnant. She brings fortbl 
twins. Walokit (lightning) is horn lirst, Tlic moment he is hom. 
she turns to eat him up: but he, prophetic in mind, knows her 
thoughts, and flashes up so brightly th.ii she is frightened, 
drops him. Next, Tumukit (thunder) is l>orn. She tries to swat 
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low him ; but ihe infant roars so loudiy. ihal she, terrified almost 
to death, niches out i>f tiic liouse. aiiJ away on to a mountain, 
which is called Grisly Mountain to this rlay. At ihc birth of the 
twins the thigh-bone hecamf: a luwk. and flew away 10 the sky. 
The Trnut comes to the descrtwl twins, and rears them. The 
boys call h«r grandmother. When grown up. ihe>- art ansiou*: to 
know who their mother and father are. The old Trout 5.iiil. " Your 
moih^r is Grisly Dear, a bad woman. She tried to eat mc up, tried 
to eat you up as soon as you were born. She is living on that 
mountain over there now. She is a bad woman. But yuur father 
is a good man : he is Lade hcrrit ' (the red-lailcd hawk). 

" The hrnlhers go in search of their mother, find her. She pre- 
tends to be fond of them, tries a second time to eat ihcm, ag.iin is 
fritjhtened and runs away. Later the brothers fiml her. and this 
time they kill her. Then they go home, purify themselves after the 
matricide, and set out to look for their father. 'He is up in the 
sky,' said Sula pokaila iihe old trout), 'but before you go, here is a 
ojp of trout's blood. The cup will always he full, no matter how 
much you takeout. This will always give you strength.' They 
went up to Nomhlcsiawa, who lives in Otclpanti (above in the hi};h}* 
who said, 'Slay with me. I will employ you when 1 need you. 
He gave Thunder large balls, which he lied lo his ankles; and 
they make a great noise now, as he rxins through the sky. In the 
tones oE Thun<ler is lieard the voice o^ a Grisly; lor he resembles 
his mother, and inheriitMl her voice. Hut Lightning is like his 
father: he flashes with brightness as he goes. 

" This is the account of how liglitnitig and thunder were bom into 
the world. — a beautiful myth, true and easily understood, — a myth 
of great value, (or it reveals with the utmost cleaj-ness the process 
of genuine myth-making. 

"Compare this with the Sanscrit myth of the creation of Indra's 
•thunderbolt (I quote from memory) : V'ritra, at the head of his im- 
mense host, pursued Indra and the Cclesiials in every direction. 
Then Indra and the gods went to [irahiiia, and stood before him 
with joined hands. Brahma said, ' Everj- thing that ye seek is 
Icnown to me, 1 know your desire : you w-onl to kilt Vritra. Now. 
I will tell you luiw to do it. There is ?. high-souled .ind great 
Rishi named Dadhichi. Go all of you to him and ask a boon. Say 
ye to him, ■■ For ihc good of the three worlds give us thy bones.'" 
Renouncing his body, he will give you his bones. With these 
bones of his. make a weapun, which you will call vajra, capable of 
■destroying every enemy. With this weapon will Vritra be slain. 
They went to the holy hermit, who lived in a jungle on the bank of 
the Saraswati, and begged tlie boon, which was granic<l. The 
Rishi gave them his body, and left it of his own voUtion. They 
took the bones and carried them loTwashlri (the celestial artificer^. 
who was iilled with joy when he knew vvhat they wanted, and. 
going to work, in.'ule of the bones the thunderbolt, vajra, which he 
gave to Indra, who, armed with it. went'at the head of the Celes- 
tials to attack Vritra, at that moment occupying all the earth and 
the heavens. After a terrific encounter, and after he had borrowed 
strength from nil the Celestials. Indra hurled the iHtjra. and V'riira. 
great as a mountain, fell headlong. His host fletl. and took refuge 
in the sea. 

" In the American myth there are few, if any, doubtful elements. 
The characters tell Iheir own .story. The Sanscrit inyih is an inter- 
esting example of how similar results may be worked oul in differ- 
ent ways in two mythologies, 

" H American myths arc used to test the value of the two theories 
in England lo which ] hai-e just referred, it will appear with refer- 
ence to the first, — Max Miiller's theorj-, — that mythology docs 
not owe its origin lo any action of language whatever ; iveilher to a 
disease of language, nor to the influence of l.inguagc on thought. 
The framers of the earliest myths — the myths on which succeed- 
ing ones were fashioned, and from which characters and maleri.ils 
were borrowed in after times; the myths which were preserved 
with the grcaicst care, and are most sacred in the minds of the peo- 
ple to whom they belong — were men who describetl what they saw 
in the most direct manner. The earliest myth is a simple narrative 
in which the names of the actors were understood in all cases : in 
most cases ihey are understood down lo the present day. What- 
ever difficulty there may he in interpreting such myths was not 
caused by hnguistic influence. 




'* In a later period of myth-historj". linguistic influence is appar- 
ent ; in particular cases it may be great, in some mythologies more 
prominent than in others : but it is never a main factor, never a 
prcdomin.iii clement, never the parent of mythology. 

" If .AmriJcan myths are to be use<l to test the second theory. — 
that of Herbert Spencer, — which affirms that mythology, no mat- 
ter what forms it may assume. Is simply a worship of the ghosts of 
human ancestors, who, through the inliuence of language or some 
other causes, came to be mistaken, some of them for .mimals. 
plants, mountains, seas, sun and moon, while others grew in lime to 
be the god.s. ihc divinities of their race, it will be shown that there 
is no such ancestor-worship as tha.t in America. There is an an- 
cestor-worship, however, which is uni^-ersal. and which 1 believe 
can be demonstrated by the mythology of cver>* race on earth, if 
that mythology is only interpreted faithfully, and if we arrive at its 
inward and true thought, 

" There is an ancestor-worship in America which is the worship 
of elemental or nature powers, which, as onimats or in their own 
names as powers or objects in nature, are the myth-persons, the 
totems, or non-human ancestors, of the North American Indians, — 
the protectors, the guides, the cnlighteners, of those whom we caU 
• medicine- men,' but who, as rcprcsenie<i by the best among them, 
were the sages and philosophers of their race. Thai iherc were such. 
wc know from myths which they constructed, and which we have 
received from their descendants. 

" This ancestor- worship is the worship of the various manifesta- 
tions in nature which primitive peoplenoied and named, in all cases 
having significance for them. They worshipped in detail, and 
mainly, though by no means exclusively, in its external aspects, that 
which the man of our day worships as one which acts not merely in 
the universe outside, but in his own breast, — that I'ower men of 
the highest civili^aiion and of every creed call ' Father,' and 4ay 
that they descended from it. The Indians say that they are de- 
scended from nianifestalioris of that same Power, are the children 
of those man i festal ions. We say, ' Our K;ither who art in heaven, 
give us this day our daily bread.' They say in their fashion, and 
according to the most ancient and sacred utterances of their race, 
'Our fathers, give us this day our food,' using the plural where 
we use the singular. The Indian, therefore, stands precisely on the 
same line as the most enlightened man of the nineteenth century ; 
with this difference, that he is nearer the beginning of the line, and 
sees in detail the Power which we see in unity, 

" The work already done by the Bureau of Ethnology is 
small, if compared with what remains to be done before wc can 
have a science of mythology on clearly demonstrated and symmet- 
rically arranged f.icts ; but it is a very large and important work if 
compared with what preceded it. and it shows, as no other work 
has been able to show, the nature of Ihc task before us, When we 
shall have completed our collection of myths in the leading, if not 
in all. the American linguistic stocks, and obtained all the possible 
variants of each myth, we can make our final contribution to the 
science of mythology, which can never be founded without the 
American contingent. 

" If much remains to be done in this country, there is still more 
to be done in Kuropc Asia, and elsewhere. Lang, in his article on 
'Mythology.* omits the mythologies of the Celts and Slavs because 
so difficult and so little known. Now, the Celts arc remarkable for 
the great extent of thdr recorded mythology, which has extended 
largely into English and other national literatures of Europe, though 
the fact is not generally known. Chaucer and S|>encer have drawn 
much from Celtic sources. King Lear. Queen Mab. and olhei 
Shakspcari.in characters, arc Celtic ; and, if we consider the efforts 
made to destroy their language, the Celts of Ireland have a great 
number of living myths. The Slavs, though they have very few 
myths of ancient record, have within the terriior)- they occupy more 
myths still existing in the minds of the people than all the rest of 
the nations nF ICuropc taken together. 

"Of Hindu inytholagy, little is known outside the Sanscrit, which, 
though extensive beyond any known mythologj- on record, has not 
been utilized to an extent at all commensurate with its value. The 
rest of Asia is practically unknown. Chinese mythology is as a 
se.iVed book ; .ind it must have immense treasures with its so-called 
•ancestor-worship,' the origin of which is undoubtedly misunder- 
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stood. I have said that we must obtain the complete mythologies 
of each linguistic stock of America, and we must work until we 
have shown what the characters of the myths of each stock really 
represent. This done, each stock is to be compared with that most 
nearly related to it, and then a general comparison of all. The final 
result will be a scientific American mythology. If the Ar)'an field 
is worked in a similarly careful manner, we shall have a complete 
Celtic, Teutonic, Greek, Slavonic, Persian, and other mythologies, 
and, finally, Aryan mythology as a whole. 

" There still remain Africa, Australia, and the Pacific Islands, 
where there are materials of the highest value for the completion of 
mythologic science and the history of the human mind. — materials 
which are perishing every day, and which will never be collected if 
missionaries and travellers are to collect them. You could no more 
make a collection of myths through the agency of missionaries and 
travellers than you could make a geological survey of the United 
States if you depended on the voluntary and intermittent efforts of 
missionaries and travellers, some having, but most not having, defi- 
nite ideas about geology or topography. 

" Though mythology is as nothing on Wall Street in comparison 
with geology, the time, I think, is coming when a good number of 
men will place it higher ; because mythology is to the history of the 
human mind what geology is to the history of the earth, — docu- 
mentary evidence of the character of its different epochs. Even 
now there are few persons who would say that the earth on which 
he treads is better than man. You remember the words of the 
great poet, — 

" ■ The cloud-capp'd towers, ihe gorgeous palaces. 
The solemn temples, the great globe itself, 
Yea, all which it inherit, shall dissolve, 
And, like this insubstanlial pageant, faded. 
Leave not a rack behind.' 

" When that time comes, it will be found that the only real, the 
only permanent, results achieved on earth were those relating to 
the human mind." 



SCIENTIFIC NEWS IN WASHINGTON. 

Phonographs, Graphophones, etc.; Curious Experiments with Jels of 
Water, — Replenishing Rivers with Shad. — More about the 
Water-Spouts. — United States Fi>h Commission Work on the 
Pacific Coast. . 

Instruments for Recording and Reproducing Speech, 
Prof. Alexander Graham Bell read, at the last meeting of 
the Fortnightly Club, a paper upon recent inventions for recording 
and reproducing speech, exhibiting, to illustrate what he said, 
some of the latest and most curious devices that have been pro- 
duced. He explained the nomenclature of the subject as he 
thought it ought to be used, by saying that a phonograph is an in- 
strument for making a record of speech ; phonogram, the record 
so made ; and graphophone. an instrument for reproducing speech 
from a phonogram. In some cases the phonograph and grapho- 
phone are the same in most of their parts, but in many they are 
entirely different. 

Professor Bell exhibited the graphophone, of which a number 
are now in practical use, and which, in its essential parts, is similar 
to Edison's phonograph. The record is made on a cylinder 
covered with wax or paraffine, and the speech is reproduced by 
conducting the sounds to a diaphragm connected to an open 
trumpet-shaped instrument, or, by wires to devices placed upon the 
ears, vibrations corresponding to those that were produced when 
the record was made. 

A modification of these instruments was shown, in which the rec- 
ord was made upon a pasteboard disk revolved upon a shaft in a 
horizontal plane. The upper surface of the disk is covered with 
wax, upon which a similar impression to that on the wax-covered 
cylinder is made by a stylus connected with a diaphragm which is 
caused to vibrate by the sound of the voice. The record is a 
spiral groove cut in the wax. The reproduction is obtained in a 
manner similar to that used in the cylindrical machine. The 
principal advantage which this form of the instrument is expected 
to present over the older, cylindrical form is in the greater facihty 



of multiplying copies. Electrotypes are much more readily made 
from the flat disks than from the cylinders. From these electrotypes 
other disks covered with wax, and that "with tinfoil to prevent stick- 
ing, obtain the spiral impression by pressure of the former upon 
the latter ; and when one of these duplicates, the tinfoil having^ 
been removed, is put into the instrument, the reproduction of 
speech is as perfect as from the disk on which the original record 
was made. 

The most interesting and curious part of Professor Bell's paper 
related to experiments based upon investigations and discoveries 
made by Dr. Chichester Bell in regard to the effects of sounds upon 
jets of ^uid. It is well known that if a jet of fluid. like water, is 
placed in sound-waves, it is not only sensitive to them, but it repro- 
duces them as the string of a musical instrument, tuned in unison 
with that of another, will vibrate, and reproduce the tones given 
out by the first. It is not easy to hear the sound or speech repro- 
duced by the jet of water. The former mode was to connect the 
hearing-tube with a rubber diaphragm placed in the jet of water, 
which is discharged perpendicularly from above, at a given press- 
ure, from a very small orifice. When the rubber is held very close 
to the orifice, the sound reproduced is very faint ; but, as it is 
moved away, it increases in volume until the point of maximum, 
loudness is reached ; then it diminishes again until near the point 
where the stream begins to break; and then it is broken up. and is 
entirely unintelligible. As the sounds to be reproduced by the jet 
have to be made in the same room, and very near to the jet of 
water, it is very difficult for any but a practised ear to detect the 
one from the other. 

In order to make this more satisfactory. Dr. Chichester Bell 
made the following experiment. Substituting two platinum wires 
for the rubber diaphragm with a small piece of some non-conduct- 
ing substance inserted between their ends, he placed this in the jet 
at the point where the largest volume of sound has been found xx> 
be reproduced. These wires being connected with an electric bat- 
ter)', and a telephone placed tn the circuit, it was possible to have 
the speaker and listener almost any distance apart. With this ap- 
paratus, speech was not only reproduced, but with increased 
volume : the jet of water not only spoke, but acted also as a micro- 
phone to magnify the sounds it made. 

Upon these experiments were based those which Professor Bell 
explained to the club. The jet of water, somewhat colored, was- 
discharged upon a glass plate placed in it at the point from whicK 
the greatest volume of sound was known to issue in reproducing 
speech. This caused the jet to spread out in a thin film over the 
plate. The under side of the glass was covered with an opaque 
substance in which there was a small slit through which a small 
amount of light could pass. Behind the slit a moving piece of 
photographic paper was placed, upon which the record was made. 
Then a person sf>oke over the plate, and the result was a very curi- 
ous line upon the photographic paper. When this line was trans- 
ferred to gelatine in the ordinary way, it was found that a series of 
elevations and depressions was produced, which could be felt witK 
the fingers, and from which an electrotype could easily be made. 
This showed that the sound-waves, striking the film of water on the 
glass, caused constant changes in the thickness of the latter, and 
thus caused a variation in the intensity of the light that passed 
through the slit. From such a record as this, it will probably be a 
simple problem to reproduce the speech. Professor Bell exhibited 
specimens of the original record upon the photographic paper, of 
the negative that is made for the transfer to the gelatine, and of the 
gelatine after the transfer had been made. The possibility of de- 
veloping from these experiments an instrument for the reproduc- 
tion of sounds that may be superior to any yet made is what makes 
them so interesting. 

Sbad-Hatchiog. 

The shad-hatching by the United States Fish Commission this 
year is confined to four stations, — one at Fort Washington, on the 
Potomac ; one at Havre de Grace and another at Battery Island, 
on the Susquehanna ; and one on board the 'Fish hawk,' on the 
Delaware. The season for taking eggs will continue until the last 
week in May or the first week in June ; and the number of eggs cap- 
tured this year up to May 19 was far greater than had been taken 
at the same stations at the corresponding date of 1887, when the 
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whole number for the eniirc scnson was more than 200,000,000. 
Tiie three rivers are now yicttling from 12.000.000 to 15,000,000 
eggs daily. The cuiiiniisisioii is nlso giving nlienlinn to the moving 
of cgf^s and ihr h.iichlng .ind planting oi young shad in the rivers 
that How into the South .Atlantic and the Gulf ol Mexico : 30.000.- 
000 rggs will be disposcJ oi in this way this season. 

Whatever opinion may be held of the other work of the Unitctl 
States Fish Coinniiuiun (and the importance of all bninches of its 
work is coming 10 be universally rceognizetl). its success in increas- 
ing the supply o[ sh-id in the rivers lo which it h^is given its atten- 
tion, and in inirnchicing it wht^rc it did nat before exis'. has bcrndc- 
monstraicd beyond (|Ucstion, The value of shad taken in the United 
States in 1SS7 was $3^5,000 gitaler than in 18S0, and this in spite 
of the (act that the market-prices of ihc tish are now much lower 
than formerly. Shad can be ijought on the wharves in Wasliing- 
ton for from ten 10 twelve dolhirs per hundred, and ;it retail in the 
niarket for twenty-five cents each. Before 1884 the retail pitce of 
&iiuil;tr t'lsb was seventy-live cents each. The increase first became 
noticeable in 1884, 

The Water-Spouts of April. 

Sciettce republished, about six weeks ajjo, one of the charts of 
the Hydrographic Office, showing ihe Incition of n great number 
of water-spouls observcii in the western Atlantic in March ai»d 
early in April. Since chat lime many more detaded reports have 
been received ; and among ihem one of the moat inicrcsting is that 
made up from the log of the sTcamer ' PavonJa.' and from the testi- 
mony of eye-witnesses who were on board of her. The following 
is the substance of that report. The spout formed soulb-west of 
the ship, and travelled in a north-east direction, making it neces- 

ry for the ' Pavonia ' lo change her course in order to avoid it. 
Its movement was at the rate i>f tliirly miles an hour; and from tlie 
time it was first seen, until il hurst near the vessel, only ten min- 
utes elapsed. Its rotary motion was against tJiat of the sun. The 
agitation of the sra at the base was tremendous, so that the ship 
was greatly affected by it when the water-spout passed near. The 
wind at the lime was a light breeie from the south. ,^5 the water- 
spout passed, ihe ship experienced a perfect whirlwind (or about 
a minute. The waler-sptmt broke off the starboard bow. And this 
was .tccompanied by n great deluge of ram. vivid lightning, and 
heavy thunder; and chunks of ice felt upon the decks of the ' Pa- 
vonia.' irregular in shape, as though broken from a block, many of 
Ihem from four lo six inches in diameter. As the water-spout 
broke, the wind shifted to the south-west, and increasc<l lo a mod- 
erate gale. The cloud hung vcr\- low, an<l the water-spout took 
the form of an hour-glass. A terrific roaring noise was heard as it 
passed the ship, and, as it went along, i I threw the water to a height 
of sixty feet at least, and c humeri it up into a rrt.nssnf foam. There 
was no evidence of ascending or descending currents. The water 
appeared lo be lifted ]>odily into the air, and held there until the 
uater-spout f>roke near the vessel. No observations of barometer 
or thermometer wcic m^ide. 

United States Fisli Coinmission Work on the Pacific Coait. 

The United States Fish Commission steamer ' .\lbatross,' Capt, 
2. L. Tanner, arrived at San Francisco last week, and, as soon as she 
is fitted out. will start on her summcrcruise. She has been ordered 
lo cruise from Kodiac to and along the Aleutian Islands, (or the 
purpose of studying the fishiiig-gruundsof the Alaskan coast. The 
most important lish found there is the cod. Captain Tanner is fn- 
strucled lo make a careful and systematic study of the whole coast, 
not only hydrographically, but (or the pur)>ose of determining the 
kinds of fish lo be found there, the limits of their distribution, and 
their abundance. He is also to make a thorough study of the fauna 
of the sea ami its disirihiiiion over the sN-boiiom. [nipon^m results 
are anticipated from this summer's cruise of the 'Albatross.' 
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C Edison's Improved Phonograph. 

The first phonograph made by Kdiaon. in 1S78. thffered from 
many inventions — for example, the telephone and telegraph — in 
thai il was not the result ol a process of evolution, and it was not 



almost simultaneously discovered by dtflcrent investigators. As it 
was first exhibited, it consisted of a diaphragm to svhicU was 
fastened a needle whose point pressed against a strip of tinfod : the 
tinfoil was rolled around a cylinder, which was rotated by lund. 
and which had. besides its motion of rotation, a forward motion on 
a screw, so thai the needle traced a spiral on the surface of the foil. 
When the diaphragm was spoken to. the cylinder l>eing at the same 
time turned, the nee<lle made a record on ihe foil ; the number and 
de]Tth of its indentations depending, of course, on the vibr.ilion of 
the diapitragm, and ihtrefore on the sound il receivwl. When the 
needle was made to traverse the record again, it transmitted vibra- 
tions to the diaphragm similar to those il liad received, reprodu- 
cing the original sound. There were several disadvantages in this 
tirst instrument : the reproduction was by no means perfect, aid 
the mechanical arr.ingemenl was not cunvenienl. Mr. Edison has. 
however, continued his investigwiions on the subject, and has lately 
producetl .in insiruntcnl that leaves Utile to be desired as far as 
faithfulness of reproduction giies. There is no radical change in 
principle. In pUce of the tinfoil, wax cylinders arc used, and they 
are uniformly roiaird by an electric motor. The inslruiiient is so 
arranged that words can be repeated that are not understood. The 
wai cylinders are of differenl sites. One of two inches in diame- 
ter, four and a half inches in length, and one-eighth of an inch 
thick, will contain from one thousand to twelve hundred words, 
and can be used over ten or twelve times, a tuming-lool in front of 
the diaphragm shnving off the old record. The accuracy with 
which sounds, vocal and instrumental, are reproduced is remark- 
able. On May 13 .in eshibiiion of the phonograph was given at 
the New York Electric Club, .ind Mr. Gilliland described the history 
of (he invrndon. Various applications were shown, and a number 
of different sounds reproduced. There is no doubt that the phono- 
graph can accurately record all varieties of sound, from the human 
voice in ordinary conversation lo a brilliant piano concert. The 
records are portable and easily reproduced, and the field of applica- 
tion of the instrument must be wide. 

Dv.v\M(i AND Steam TirRBiSE. — A combined dynamo and 
sieam turbine that has been in use in England for some time, has 
recently been introduced inlo tlie I'niled Stales for ship-lighting 
purposes by the United States naval authorities at Newport, R.I. 
The .-trmature of the dynamo is connected directly 10 the shaft of 
the turbine, which revolves at the extremely rapid rate of ten 
thousand revolutions per minute. The turbine works on the geti- 
cral principle of Helniholtr's double siren, except that instead of 
two disks there are perhaps fifty, arranged on horizontal axes; the 
steam entering at the middle, and exhausting at the ends. While 
this is ii^ all proliability not economical, it is extremely comp.icl. — 
a very miportanl consideration on board ship, where space is valu- 
able an<I belting is object ionable. The cleclro-motivc force of the 
dynamo is kept conslanl by an electric governor which regulaies 
the throttle valve of the turbine. The extremely high speed ncces- 
sil.ites the best possible lubricalion : the hearings are long, with 
ample oil-channels. 

PkitsiMAN's PKtRoi.KLM-ESGi.NE. —The I-ondon FMctrical 
/irt'inu contains reports of tests of this engine made by Sir Wil- 
liam Thomson. Sir Samuel Canning, and others. The reports are 
mosi tlaiiering. Tests were made of engine* giving sijt-horse 
power at the driving- pulley, with the result that the consumption of 
oil was about 1.7 pints per horse-power per hour, while they need 
very little attention. To quote a part of Sir Samuel Cinning's re- 
port : " We consider thai there is a great field of usefulness for 
this motor, and especially in America, where gas averages some- 
thing like 7s. 6d. per thousand cubic feet, and where, owing to the 
vast ex|>anse of the country, it is very difficult to get motive |»wer 
in more or less inaccessible localities; ... for isolated electric 
l%hi installations, and even larger operations of the kiad. and for 
every use to which a gas-engine can l>e put, with the special advan- 
tage of being capable of employment where gas cannot be utilijtc<I." 
The engine is run by the petroleum v.tpor, which is exploded in the 
cylinder, as is the gas in Ihc cylinder of a gas-engine. There must, 
of course. lie a water- j.ickct to the cylinder, lo prevent excessive and 
dangerous heating. Lei us consider what the cost of isolated 
lighting would be, using tliis engine, as compared with gas. .\u 
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ordinary gas-burner uses over six feet of gas per hour: one 
mechanical horse-power at our oil-engine can supply twelve cor- 
responding incandescent electric lights ; or 1.7 pints of oil must be 
compared with 72 feet of gas ; roughly, 24 pints of oil will equal 
1,000 feet of gas. The quality of oil used cannot cost as much as 
ten cents per gallon : at that price the oil for our engine will com- 
pare with gas at thirty cents per thousand. To this we must add 
about fifteen cents for breakage of lamps, making forty-five cents 
per thousand. The amount to be added for interest and deteriora- 
tion depends entirely upon the amount of light used : for an ordi- 
nary household, using four or five thousand feet ofgas a month, this 
item might amount lo a dollar a thousand at a verj' liberal esti- 
mate, making the total cost one dollar and forty-five cents a thou- 
sand at the outside, and giving all the advantages that incandescent 
lighting offers, — greater health, convenience, comfort, and beauty, 
with the use of smalt motors for various domestic purposes. 

Accumulator Tests. -^ The London £"/fc/^/WVi« contains the 
following ; " Prof, von Waldenhofen has recently carried out at the 
Electro-Technical Institute a comprehensive series of experiments 
with the storage-cells of the Fahrbarky and Schenck, Reckenzaun 
and Julien type. The chief object of the experiments was to ascer- 
tain the efficiency of each type, especially for tramway purposes, 
and to eliminate errors in estimating the degree to which the cells 
had been charged or discharged. The experimenter based his in- 
vestigation on three measurements; viz., the electro-motive force 
on open circuit, the density of the electrolyte, and the potential 
difference when at work. The efficiency of the Reckenzaun ac- 
cumulator was found to be 89.3 per cent for quantity, and 80.5 per 
cent for energy. For the Julien accumulator, the figures were re- 
spectively 89.7 per cent and 83.4 per cent ; whilst the Schenck- 
Fahrbarky accumulator gave 91 per cent efficiency for quantity, 
and 78,5 percent for energy," These figures are interesting ; but as 
the efficiency of any accumulator varies greatly with the rate of 
discharge, decreasing as the discharge rate increases, it would be 
well to give with the efficiencies the rate of discharge at which they 
were obtained. As the experiments were for tramway-work, how- 
ever, we may assume that rather heavy currents were used : this 
being the case, the tests are most encouraging. 

The Bently-Knight Electric Tramway in Al[,eghenv 
City. — This line is about four miles in length, and employs 
both overhead conductors and conduits. In both cases there is a 
complete metallic circuit, neither the rails nor earth being used as 
a return. The road is difficult, with one grade of 9f feet in too 
feet for a distance of 400 feet, and numerous others ; the average 
rise in a distance of 4,900 feet being 295 feet, — over six per cent. 
Two fifteen-horse power motors are used under each car, con- 
nected with the axles by spur- gearings. There are at present four 
cars running, with two more to be added shortly. 



HEALTH MATTERS. 
State Medicine. 

At the meeting of the American Medical Association held in 
Cincinnati during the present month. Dr. H. P. Walcott, chairman 
of the State Board of Health of Mass.ichusetts, delivered the annual 
address on State medicine. For the following abstract of the ad- 
dress we are indebted to the A'e-iv York Medical Record : — 

Dr. Walcott first related briefly the history of the State Board of 
Health of Massachusetts, which was established by legislative ac- 
tion in 1869. Its duties were at first advisory rather than executive ; 
but, in proportion as public intelligence in sanitary matters was 
quickened, the functions of the board were enlarged, until now it 
is charged to some extent with the power of enforcing the rights of 
the people to pure air, soil, water, and food, and preventing and 
punishing any violation of them. It is also intrusted with the busi- 
ness of gathering information concerning any matter pertaining to 
public health, and diffusing such information among the people. 
Among the chief of its duties in this connection is the investigation 
of the causes and the prevention of infectious diseases. A compari- 
son of the mortality statistics will show in a measure the effect 
which ail this work has had upon the health of the people. The 
number of deaths from all causes, in proportion to the population. 



has changed but little during a period of thirty-six years, ending 
with 1886; but the percentage of deaths from zymotic diseases has 
almost steadily decreased, during the period that the State Board 
has been in existence, from 25.610 19.0; there has also been a gen- 
eral tendency, though less marked, in the direction of a decrease of 
deaths from constitutional diseases. The classification of prevent- 
ible diseases is as yet not well defined ; and year by year, as the 
experience of sanitarians becomes widened, a larger and larger 
number of affections are found to be the result of influences that 
can be removed. This fact is illustrated in the case of consump- 
tion, the prevalence of which was shown twenty-five years ago by 
a former president of this association, Dr. H. G. Bovvditch. to be 
lat^ely influenced by conditions of soil, moisture, and land-drain- 
age. The most marked reduction has occurred in the case of 
small-pox, which is a disease that is absolutely preventible by means 
of vaccination and re-vaccination. In demonstration of the sav- 
ing of life in consequence of better sanitary conditions, the speaker 
offered a comparison between the results of ovariotomy and those 
following the labors of an intelligent and efficient board of health. 
The largest number of deaths in Massachusetts in any one year 
from ovarian dropsy was 51. In the single city of Somerville the 
death-rate has been reduced, since the organization of a municipal 
board of health, from 22.86 to 16.68 per thousand. Thus the adop- 
tion of sanitary measures has saved more lives in one year, in a 
community of thirty thousand people, than could have been restored 
to health in the same period in a State of nearly two millions of in- 
habitants, by an operation which is justly regarded as one of the 
greatest triumphs of American surgery. In has been said by Dr. 
Russell of Glasgow that nothing is more conspicuous than the 
helplessness of the individual, under the conditions of civilized life, 
to secure the physical basis of health. How can any single individ- 
ual in a crowded city detect and remove all possible causes of dis- 
ease in the water, food, sewerage, and air contamination ? There 
is no help but in co-operation on the most extended scale possible, 
— individual, municipal. State, and national. The individual must 
be compelled to give up the liberty to injure his neighbor ; the city 
must be restrained from converting into a sewer the river which 
supplies water to the villages that cluster about its banks lower 
down in its course; no State should permit its own causes of dis- 
ease, whether they are persons or things, to be transported into an- 
other State; lastly, the general government should take cognizance 
of those causes of disease which can be controlled by no other 
power. A sufficient safeguard will never be established by volun- 
tarj' associations on the part of persons, towns. Stales, or even na- 
tions. How. then, shall we organize for the protection of the pub- 
lic health } For the individual, the speaker maintained : " Let the 
Stale give him some assurance that the legally used title of physi- 
cian designates a person sufficiently qualified to give advice for the 
prevention and cure of disease ; estaJilish, by direct provision of 
State law, local health authorities for each village, town, city, or 
county; and. to control all these local organizations, let there be a 
State board, clothed with ample powers." All arguments that have 
been used for the existence of State health authorities, Dr. Walcott 
believed, are also available for the creation and support of some 
central health authority. The question of form of this organization 
is one that may be left to the law-making powers. A board in 
which every State was represented might be cumbersome, but it 
could easily delegate its powers to a small and compact executive 
committee during the intervals between the necessarily infrequent 
meetings of ihe full board. The only alternative to this seemed to 
the speaker to be a single officer at the head of a bureau in connec- 
tion with some one of the tlepartments at Washington. This cen- 
tral authority, however constituted, should have ample means for 
investigating into the .Slate boards of he.illh. There is still in legal 
existence a national board of health ; but. through the neglect of 
Congress, it is in a slate of hopeless lethargy. This board entered 
upon its work with every promise of success, and it demonstrated 
that local. State, and national health authorities could profitably and 
harmoniously unite in suppressing an epidemic of yellow-fever, and 
preventing its spread from State to State; yet this did not save it 
from practical extinction. The failure of the board to survive the 
unjustifiable attack made upon it was due in great measure, the 
speaker thought, to its organic form, embracing, as it did, memben 
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of the army. navy, and niariue-hospilal ser\'ice,and having a totally 

tn»ulfictent State represemaiion. 

In conclusion. Dr. Walcoit urged the proper organisacion of some 
central health atilhority, whether in ihc Torni of a bureau of health 
or a board o( health ; provided, only, that some part of the great 
resources of the nation iiti^lii be turned to the protecLJon of thai 
greaieiti ol all property, human life. The .iddress was referred, 
with the thanks of the association, to the Committee on Publication, 
(rom the section on State mcdiciiic, 

TflO Many Medical Students. 

The president of the American Medical Association. I3r. A.V. P. 
Garnelt of Washin^on. took for the subject vi liis picaidcntia! 
address 'The Mi'^sinn nf the American Medical Associjitinn." lis 
paternal relation to the entire profession of the United Stales imposes 
upon it dutirsatid rcsponsibihticsnf llie gravest character. He said : 
" Taking a retrospective view through nearly half a century ol ex- 
igence. \vc have no reason to be discouraged. !3ut, wSile we feel 
gratified by contemplation of ihe fruits of our labor in the past, it 
is obviously important ihni we should not be flattered into a belief 
that we have accomplished our mission, and permit ourselves to 
(apse into supine indiffcrcrce with regard to a pre-eminently im- 
puTtant object which remains lo lie worked out ihruugh the instru- 
mentality of this association. I refer, gentle-men, to radical and 
thorough reform in the present syalein of medical education in the 
United States." He submittcil the following propositions : — 

"PfoP'Kilion First. Th.it a standing committee, to be called 
(he Committee on l.egislatinn, shall be apjioirited for each Stale and 
Territory, and the District of Columbia, to consist of five members of 
the medical profession m good standing, three of whom shall have 
nn official connection with any medical school or college, whose 
duty it shall be lo carr}- out. as far as possible, the following in- 
structions: 

■' rt. Each one of said commiuec. or a majority thereof, shall 
attend the sessiims of their respective Legisl.\turc from time to 
lime, as their duties nay require, for tlie purpose of using all lion- 
otablc means looking tu the reduction of medical schools in the 
United .Slates, and iht; conbefjuent diminution of ihe annual num- 
ber of graduates; that, as a practical measure to thisend. they urge 
the pa&s.ige of a l.iw reijuiring that in ihc future granting of ch.ir- 
icrs (or creating medical schools there shall be a clause in every 
such charter requiring that all schools or colleges thus created shall 
demand a full term of four years' study hefnrc granting a diploma 
thereof, and that no student shall be admiitcd to matriculate who 
has not passed satisfactory examinaiton. oral and written, in the 
ordinary branches of academic study : and. further, that any col- 
lege failing 10 show a greater number than fifty mairiculates annu- 
ally for three consecutive years shall forfeit its charter and be abol- 
ished. 

" 6. Thai ihey use nil ditigeni efforts to secure an ordinance 
creating in each State and Territory where no such boarr] at pres- 
ent exists, and in the Uistrici of Columbia, a board of medical 
examiners, which shall have no connection with any medical school, 
and which shall be required lo examine all applicants for license lo 
practise medicine in the Stales, Territories, and the District; .ind 
that any person who m.iy lie detected practising any branch of the 
healing art wiihuut a license granted by the said tward shall be 
Ltubject lo such penalties as the law may provide. 

"That this commitlee may be authorized by statute lo select and 
nominate to the governors of the Sinies, Territories, and the Dis- 
trict of Columbia, seven competent learneil members of the medical 
profession, tu constitute such a hoard of ctaminers. who shall have 
exclusive power to issue licenses to practise the an and science of 
medicine and surgery, 

"(, That the chairman of the said commitlee of five be required 
lo submit .It each annual meeting of the association a report embra- 
cing a full slaiement of what has Iicen accompli-ihed by ejich. 

" Pr»fn}sition Srcontf. That the faculties of the several medical 
schools within the lindis ol the United Stales be once more urgently 
requesied to call a convention ai some central poini for the pur- 
pose of consultation and adopting some general and uniform sys- 
tem of medical education, more comprehensive and rigid in its 
requirements, aiul more in accord with the spirit of the age and 



advanced progress 0/ medical science, suggesting four years' term 
of study, the requirements of a preliminary education including 
some knowledge of the classics: that any college or school which 
shall refuse to enter into such .nrrangementas maybe decided upon 
by the said convention shall be excluded from all connection with 
the American Medical Association, and its alumni shall not be rec- 
ognixed as membersof the regular profession." 

OLEOMARr.ARl.ST. IN MAxSACHUSKrrs. — The Legislature of 
Massachusetts has passed a law prohibiting the sale of olcomafga- 
fine in that State. The State Board of Health advised the Legisla- 
ture against the passage of the bill, holding that oleomargarine was 
not injurious to health. 

Tui; TVPHOID Bacillus. — Another epidemic of lyphotd-fc\'er 
has lieen traced 10 infected rlrinking-water, the typhoid bacillus hav- 
ing been discovered in the water. The outbreak occurred in a board- 
ing-sc^^ool at l^iiimper. France, one-sixth of all the inmates being 
attacked, and one In eleven dying. 

TheNumhek of Medical Students.— The ^r///VA .i/«rf/- 

cai Jvurnal ^\ves the following as the number of medical students in 
(he following tinivcTsilies in the winter session just ela|>sed : in 
V'ienna. 2,28^'; Munich, t.369; nerlm. 1.316; Wurzburg. 9561 
Leipzig. 794: Prague. 566 \ Craz. 501 ; Crielswald. 471 ; Ureslau, 
3S3; Freiburg, 350. 

MENTAL SCIENCE. 
Reflex Speech. 

ACT-S performed at first with great effort, by constant repetition 
become so thoroughly ingrained in the nervous system ihai ibcy 
are performed without the slightest effort, oreven m.iy be performed 
in spite of a more or less strong efTon lo resist ihem. When this 
occurs, nn originally voluniar)' act is said to have lapsed into the 
automatic or rcdrx slage : the act H.is become mechanical ; and 
pressing the proper key will produce the appropriate rr-action. In 
a recent issue of \\\t JourHal 0/ MiHtal Sciemf, Dr. G. M. Robert- 
son calls attention to the fact ihal there exists a large number of 
coltoqitial phrases that have become automatic. Speech, though at 
first learned with great difficulty, becomes the most natural chan- 
nel for expressive movcincnis. \Vc are daily asked. " How arc 
you ? '■ and as frequently reply. " Very well, thank you." And the 
best proof of how very auloinitic and unrellecttv<: this answer is, 
is given by the innumerable cases in which this is said even when 
we are not well. This is present in a |>erfectly healthy mind, 
hut it remains obscured. When we are excited or confused, or, 
belter still. ahsenl-mmd«l. the 0yienomcnon iKComes more promi- 
nent. Ask an absent-minded friend. " How are the family to-day?" 
or ■■ How is your brother Tom?" and he tells you. "Tltey arc well, 
thanks:" and immediately adds, " What hav,- \ been saying ? Why. 
my father is laid up with gotil," or " Tc" has broken his arm." 

All reflexes are controlled in health, but appear in exaggerated 
forms in disease. This si>eech-retiex becomes vpr>- marked in de- 
meniia, where there is a gradual breakdown of the menial structure, 
and, as is thevinivensal law, the highest. le;isl stable products arc 
Ihe first to decay. Tlic power of init-lligent speech is lost or enor- 
mously reduced, but the more deeply acquired habit of auiomaiic 
responses is retained. One such demented patient showed prac- 
tically no intelligence : he never even asked (or food or drink. He 
underwent a severe surgical operation without saying a word, but his 
reflex speech w.'is preserved. Here are samples of it : " How are 
you?" — "Oh, jusl alwul the ordinar". thank ye." — "How are 
you feeling to-day ? " — ■' Oh. prelly weel, ihank ye." — " How's all 
with you?" — " I'm doin* pretty wcel." — "You're not so wdl to- 
day?"—" I don't think lam." — "How's the wife this morning?" 
— "Oh. she's very wecl, I'm ihinkin'." — " Will you take your 
hands away? "-"Yes, I'll do that." Iniclligeni though these 
answers seem, they were nol so; for he was all the while suffering 
from a serious illness, he knew nothing about his wife, and, though 
he p[oniise»l to keep his han<ls away, he dkl not do so. 

.Another patient named Ross, though chattering all day, liad really 
no inlelligent speech. Within a minute he would say such incoher- 
ent nonsenseas. '■ If you would just come be I Oh.ilear. dear! Oh! 
that is the whole clash. Thai's what ! Oh, dear, dear me ! " and so 
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on. The only phrase with meaning here was " dear me!" — a re- 
flex phrase. But (n such simple talk as the following, Ross could 
take a part : " Well, Ross ? " — " Weel, sir." — " How are you ? " 
— " Very well, sir." — "It's a fine day, Ross." — "It is that." — 
" Ross ? " — "I hear, sir." — " You're not well to-day ? " — " Oh ! I 
don't know." — " Good-by, Ross!" — "Good-by, sir ! " The at- 
tendant could not gel a sensible word out of him, and was much 
surprised to hear how well the patient could talk to Dr. Robertson, 
neglecting to notice that the latter was careful to ask for reflex 
phrases. 

In some cases the answers will not be appropriate to the query, 
"It's a rainy day," will be answered by. "No, I'll no do it;" 
" What day is this? " by " Oh ! but that is not right ; " and so on. 
From his study. Dr. Robertson concludes (i) that actions seemingly 
intelligent may be mainly automatic, or reflex ; (2) that in speech 
we have present all the causes leading to a reflex action ; (3) 
that in healih such speech-reHexes are exhibited, but under special 
circumstances they come into prominence ; {4) that in some forms 
of menial disease this reflex is exaggerated ; and (5) that the path of 
reflex speech is well organized, and strongly resists destruction. 

Re-action Time for Temperature and Tactile Sensa- 
tions. —M. V. Vinlschgau and E. Steinach {PflUger's Archiv, 
xliii. 2324) have made a very extended series of experimenis upon 
the time necessary to perceive the contact of an object on the skin, 
as well as the time necessary to feel a cold and a warm object. 
They have improved the method of making such tests, and the 
times they report agree well with those of former workers. They 
summarize the results of their work thus : finely sensitive portions 
of the skin, such as the cheek, have a greater re-action time than 
portions of less sensitiveness ; differences-of 2° to 4° C. in the tem- 
perature of the stimulating object do not influence the time of re- 
action ; repeated cold applications diminish sensibility for cold, and 
lengthen the re-action times for.cold ; increase of bodily temperature 
does not increase the sensibility for warmth, nor decrease the re- 
action time; the time necessary to perceive warmth as well as cold 
on the hand is longer than on the face ; an impression of warmth 
or cold is more quickly perceived if applied to the right side of 
the face than to the left ; it takes longer to perceive a sensation of 
temperature than one of simple pressure, and longer to perceive 
warmth than cold ; indisposition lengthens the re-action time for 
pressure. 

An Instructive Case of Word-Deafness. — Dr. Bianchi 
has recently described {Revue Phihsopkique, March, 1888) a case 
of this peculiar trouble that beautifully illustrates the relative inde- 
pendence of the several sensory factors of language. Our language 
consists primarily of a receptive power of hearing and understand- 
ing words, and an expressive power of articulation. To this is 
added, at a later period, ihe receptive power of seeing and under- 
standing printed characters, and the expressive power of writing. 
Disease may deprive one of the use of any one of these four fac- 
tors, leaving the others almost intact : while the probability of the 
loss of the one bringing with it the loss of the other depends on 
how independently each has been cultivated, and on individual dif- 
ferences. A person who writes little, and has to translate spoken 
into written language, will probably lose the power of writing with 
the power of speaking: but one who is accustomed to have his 
thoughts flow off the tip of his pen may retain this power when he 
becomes aphasic. Dr. Bianchi's case is that of an intelligent young 
merchant who was stricken with paralysis, and, after recovering 
from his attack, was found unable to understand words. His in- 
telligence seemed unimpaired. He appreciated that he was spoken 
to, and appealed to a bystander to answer for him. He could ap- 
preciate and make himself understood by gestures. He could hear 
a watch ticking at quite a distance, and was in no way deaf. He 
never spoke. If his name, ' Arthur,' was shouted to him with the 
gesture that he was to repeat it, he did so in parrot-fashion, but 
evidently without appreciating that it was his name. By thus 
teaching him syllable by syllable, he learned to say, " Buona sera / " 
("Good-evening ! ") and said it on all occasions, whether appropriate 
or not. He was similarly taught such words as ' bread,' ' water,' 
and so on. He could write, but apparently only under dictation. 
If you placed a pen in his hand, he would write words without 



meaning ; but If asked the question, •• From what country arc 
you?" he would write, " From what country." At first he was 
totally unable to understand what was written, but he was gradually 
taught to do so, though he could not read the words he had been 
taught to speak. 

The 'Visual Area. ' — One of the main points of discussion 
between Ferrier and his opponents is with reference to the location 
of the sight-centres in the cortex of the brain. Ferrier places it in 
the angular gyrus, while others maintain that it is localized exclu- 
sively in the occipital lobe. Dr. Schafer has repeated these experi- 
ments on dogs and monkeys {Brain, i888), and found the centre 
to be entirely in the occipital lobe. Moreover, the centre of each 
hemisphere is connected with half of the retina of each eye. He 
explains Ferrier's results by an injury to the fibres running beneath 
the angular gyrus to the occipital lobes. These results bring patho- 
logical and experimental evidence into agreement. Dr. Schafer 
did not find, as Ferrier claims, that injury to the temporal lobes 
caused deafness, but was able to support by a single case Ferrier's 
localization of the sensations of touch in \}[\t^ gyrus fornicatus. 
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An Elementary Geography of Ike British Isles. By ARCHIBALD 
Gejkie. London and New York, Macmillan. 24**. 30 
cents. 

The present little volume is the first of a series of geographies 
which the author is about to publish, in accordance with the prin- 
ciples laid down in his admirable book ' The Teaching of Geog- 
raphy.' The text-book contains carefully selected facts which will 
not overburden the memory of the child. Each place, each town, 
and each hill is mentioned in connection with some historical fact 
or physical phenomenon. This will prove a help as well for the 
teacher as for the child. The author emphasizes rightly that a 
text-book can be no more than a guide to the teacher and 10 the 
learner, and he assumes that the former will use the facts and hints 
presented in this book according to the principles set forth in his 
discourse on the ' Teaching of Geography.' Thus the present vol- 
ume is an exemplilication of the former ; and we imagine a teacher 
who will use both together will find the study of geography one in 
which the pupils take the greatest interest, and from which they 
derive great benefit regarding their powers of observation, and love 
of nature. We may mention here incidentally the interesting 
scheme of the Scottish Geographical Society, undertaken in part at 
the instance of Geikie. Schools are invited to examinations In 
geography, and the examination-papers are drawn up so admirably 
that they will have a great influence in remodelling the methods 
used in Scottish schools. We recommend a perusal of the results 
and methods of the examination, which are published in the May 
number of \\\^ Scottish Geographical Magasine. to teachers of geog- 
raphy. We take exception only to one point in Geikie's method. 
It is the introduction of far-reaching anthropogeographic theories 
in elementary teaching. It seems to us that these theories have not 
sufficient meaning and foundation, without a knowledge of certain 
psychological and historical facts, to be of much use to a child. 

Society in Rome under the Ccrsars. By William Ralph 
Inge, New York. Scribner. 16°. $1,25. 

The present volume is a concise and useful review of the man- 
ners and customs of the Romans at the time of thrir greatest power. 
and will be read wiih great interest by all who have no leisure to 
study the works of Friedlander and others, from which Inge's book 
is a compilation. The author iias arranged his material well, and 
presents it in a very readable form. Religion, philosophy, and mo- 
rality occupy the first place. Then follows a short chapter on the 
social influence of imperialism in Ihe first century. Literature and 
art, as well as the social organization and Ihe daily life of the vari- 
ous classes, are fully described. The book does not claim to give 
any new results. The essay obtained the Hare Prize at Cambridge 
in 1886. It may be recommended to all who take an interest in the 
history of civilization, treating, as it does, in an adequate form, one 
of the most remarkable chapters of the history of mankind. 
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SUtltr's Hand-Atlas. Gotha. Justus Perlhes. f*. 

It is now six years since the last edition of this great work has 
been issuer). Since thai time the commercial dcvt-lopment of cer- 
tain regions, and the additions 10 our knowletlgc of others, have 
been so great, that the .itlas did nul meet Wvt demands of the day : 
iherefore ihe new fdilion. Ihc tirsi insi;dmeni of which has just 
been issued, is highly welcome. It is har'lly necessary for us to 
dwell upon the fact thai the icirlinic-il cwcuiiun of the maps is 
artistic and actrnrate. In the last edition of the atlas a few of the 
older plates, which were somewhat worn, and not as perfect as the 
newer ones, were rctainetl; hut these are now altogether elimi- 
nated. We consider it a great improvement of ihe maps, that the 
shading all iJon^ the cuasC which is intended to show ihc water 
has been discar<led. and that a delicate blue tint has been intro- 
duced instead. The first instalment contains two new maps, — 
one sheet of the new four-sheet map of Italy, and one tit the four- 
sheet map of Austria. The relief of Italy is preseiiled here for Ihe 
first lime in an atlas in a clear form, and, what is more, represent- 
ing the real conrtguration of the land instead of the old conventional 
forms, ft is founded upon the suncys of the Ilaliiin DppartmenI 
of War. which arc rapitlly heing pushed forward. In order not to 
disturb the impressivcncss of the physical features, the railroads 
are shown as formcily piojeclwl roads were generally shown. 

Tl»e first sheet of the ni.ap of .South America may serve as an 
example of the care with which corrections have been made on the 
old plates. The sheet embraces north-eastern Br.T)ril and French 
and Dutch Guiana. The interior of the Province of Pernambuco 
is entirety new, the noilhern tributaries of the Siin Krancisco l>eing 
(or Ihe first time shown in their real lorm. While the old maps 
showed a scries of hills running from north lu south, wc observe 
now a wcll-dffinci! ridge fonning the watershed lietween the prov- 
inces of Pernambuco and Crara. !ti other places, rivers which 
were shown in solid lines on the old maps, are shown in broken 
lines on the new ones, indicating that our knowledge is not so com- 
plete as was formerly assumed. Wc observe this particularly in 
the province of Grao P;ir,i: and fanher up the Amazon we sec. to 
our surprise, the course of the Rio Trombetas entirely changed, 
although it was thought tfiai its course was well known. The ad- 
ministraiive boundaries of the proviticcs of llrazil have also under- 
gone important changes. 

The atlas, when complete, will contain ninety-five sheets; the 
map of the moon, and a few general maps of the old edition, being 
left out in order to gain room for new detail maps. The following 
maps have been added to the atlas : two sheets showing the east- 
ern portion of Au&liia, a four-sheet map of Italy, a general map of 
the Balkan Peninsula and four special maps of the same, a map of 
Africa in six sheets, and western Canada, besides this, the maps 
o( Germany, Austria. Uenmark, and Asia Minor ha**e been replaced 
by new engravings. 

A Syiui/ius of EUmnUary HfsuUs in Pure ^yfutfiemmics. By G. 
S. Carr. London. Francis Hudgson. 8". 

This volume of more than nine hundred royal octavo pages is a 
handbook which must be extremely useful to every one engaged in 
either teaching or applying mathematics. As its title implies, it is 
principally ii colleciion of results, more especially of theorems and 
formula:. For example, the section devoted to the integral calcu- 
lus, which comprises more than one hundred jKiges. contains a 
complete synopsis of all the ordinary integrals, both definite and 
iadefinite. with brief mdicaiions of the method of deriving them. 
The slalements are models of condensaiiun. being at once clear and 
concise. Hspecial attention seems to have been devoted to the 
typographic al arrangement, which is extremely clear ; the words, 
numbers, and fonnuL-r which are first to catch Ihe eye, and are 
principally to be used, being printed in large, bold type, while the 
indications to be suhsetiuetuly ex.imincd are in finer type. 

Noiwithstan<ting the general excellence of Ihc book, it seems 
susceptible of many impruvements. both in its plan and in its de- 
tails, li cannot disphce the text-book, nor is it intended that it 
should : hence il would have been well to omit all matter for which 
the student would naturally go to his text-book, as well as that for 
which no book is needed. This ts especially the case with the 
chapter on e1ementar>' geometry, and with large portions of the 



chapters on trigonometry, which might have been omitted or greatly 
condensed without diminishing the uscEiilncss of the wnrk. Nol- 
\tilhsianding that Ihe brief demonstrations arc concise in the ex- 
treme, many more arc given than have any appropriateness in lh« 
book. In uiosl cases il is only the result, and not Ihe proof, which 
the person using the Iwok will want, and when he does want the 
latter he will generally know where lo tind il. More sp.icc might, 
then, have liecn devotwl to advanced suhjecls. which arc not sul- 
ticienily develope<l. 

In detail the defects are very numerous, considering the amount 
of tabor and care which seems 10 have bceti devoted to the work. 
The astronomical and physical constants at the beginning of the 
book are so far from embodying the latest results as to be worse 
than useless to anyone wanting precise values of constants. In 
the factor-tables it seems almost ridiculous lo see a mathemiitician 
give sfny as ihe smallest factor of a prime nunil<r. It should have 
been unity, if given at all ; but Flurckhardi's pl-in of indicating prime 
numbers by a dash is much more convenient. Among the subjects 
insufTicienily treated are regular solids (no mention is made of sym- 
pol.ir relations), irigonomelric series, and detenninanis. What is 
given of the calculus of variations might as well have been omitted 
entirely. 

The term ' eliminant ' being almost entirely replaced by * result- 
ant ' in mathematical language, ihc former should not have been 
used to the exclusion of the latter. In Section 1628 an invariant is 
described as muliiiilicd by the modulus of transformation, when in 
fact the cu-eliicicnt may be any power of that modulus. In Sec- 
tion 1637, Cor. 2, it \i stated, that, if any quadric Is resolvable into 
two factors, ihe discriminant vanishes. But this is not true of ihe 
binary quadric, which is the most common one. 

We should naturally suppose that great care had been taken in 
the printing : it is therefore surprising to see in equation (4} of 
Gauss's trigonometric formulae p. 190, 'cos jo' printed in bolii 
type, instead of " sin \ c' 

These <lefects are nul to be considered as materially delmcting 
from the value of a most excellent piece of work, which should be 
welcomed by all teachers of mathematics. S. N. . 



NOTES AND NEWS. 
0K£ method of disposing of Ihe surplus water of the Missis- 
sippi Kiverlhat has been proposed has been loconslrucl an outlet for 
the f^Dod-watcr through Lake Boyne. Cajri. S. S. Leach, Corps of 
Engineers, formerly secretary of the Mississippi Commission, ex- 
plained to the Senate Committee on ibe Improvemenl of the Missis- 
sippi kivcr. last Saturday, why this plan is not feasible: in fact, he 
characterizctl it .is pre;>asterous. He said that such an outlet would 
increase the velocity of the river at New Orleans by at least twenty- 
five per cent. Already it re<iuires the liest engineering skill lo pre- 
vent the banks at that point from being washed into the river. H 
the velocity of the flow should be increased twenly-five per cent, he 
said, no expenditure of money would make them retain their place. 
Captain Leach also explained the plan upon which the Mississippi 
Kivvr Commission is now working. He estimated that a system 
of levees from the mouth of the river to the bead of navigation, 
proleciing all poinia that need additional protection, will cost three 
million dollars, and that thirty millions would be needed to esial)lish 
a ten-fuot channel through the same length of the river. 

— The Hydrc^raphic Office has received a number of reports of 
peculiar colorings of the sea, of which the following are the most 
interesting. The captain of the British steamer ' Kathleen ' reports, 
that April 23, latitude 36* 25' north, longitude 48" 10' west, he 
passed through .ibout five miles uf discolored water. It had the 
appearance of sulphur flo.iiing on ihc surface. The captain of tlie 
American bark 'John J. Marsh ' says, that April 27. in latitude 35** 
34' north, longitudtf 74* 50' west, his ship passed through a |)a!cb 
of water as white as milk, the edge of which was dislinctly marked, 
and which was not pbosphorescenl. The extent of it was about 
three mi!e» in longitude and fiv*e miles in latitude. He found no 
bottom by sounding at thirty-iive fathoms. The sky was clear. 
and the stars shone brightly, at the time. The officers of the 
British steamer 'Lcro' report, that April 35. in latitude 35** 04 
north, longitude 58° 16' west, their ship passed through a wkle 
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field of discolored water, in patches, each patch being about one 
hundred yards long and two hundred yards wide. The water had 
an appearance similar to that over a shoal. That night the sea 
was remarkably phosphorescent, and the ship was evidently passing 
through the same kind of water. 

— Capt. H. Parsell of the R. M. S. 'Britannic.' reports, that on 
April 12, at about 8 h. 17 m. 43 s.. A.M., he observed a comet bear- 
ing east (true). The altitude of the nucleus was 1 5° 20' 20" ; eye, 
33 feet; latitude 4" 24' north; longitude, 68" 14' west. He con- 
tinued to observe it ever>' night until he arrived at Queenstown. 
What was also probably the same comet is reported by Capt. E. 
W. Owens of the British steamship 'Iowa' as having been ob- 
ser\'ed April 9 at 3 o'clock A.M. He was in latitude 40" 30' north, 
longitude 36° west. The comet was seen bearing east, with its 
tail in a southerly direction. Its altitude was 15**. Local time was 
used. 

— The proposed transfer of the Coast Survey from the Treasury 
Department to the Navy will probably be provided for at the pres- 
ent session of Congress. The Senate committee has already made 
a favorable report ; and the sub-committee of the House Com- 
mittee on Naval Affairs, to whom the subject has been referred, is 
understood to be favorable to it. 

— The Senate, on Monday, passed a bill appropriating S17.500 
for making the west end of the Smithsonian Institution building 
fire-proof. A citizen of the United States, who has long resided 
abroad, proposes to give to the Smithsonian Institution a large col- 
lection of armor from the middle ages, — some of it connected with 
most famous historical names, — including horse-armor, helmets, 
swords, and all the paraphernalia of ancient warfare. These ob- 
jects, numbering about five thousand, have been collected at great 
expense, and the collection is one of the most valuable of the kind 
in the world. The condition of the presentation is that the Smith- 
sonian Institution furnish a fire-proof building for its protection. 

— Prof. Alexander Graham Bell will sail for Europe June 2. He 
has been invited to appear before the British Royal Commission 
now engaged in making an inquiry into the best methods of car- 
ing for and educating deaf-mutes. It may be remembered that 
several years ago Professor Bell presented a paper, at a meeting of 
the National Academy of Sciences, on the formation, through the 
intermarriage of deaf-mutes, of a deaf variety of the human race, 
and gave some important statistics to show that a much larger per- 
centage of the children of deaf parents are deaf than of those whose 
parents possess the sense of hearing. This paper attracted wide 
attention, and gave rise to very interesting discussions both here 
and abroad. The Roya! Commission has requested Professor Bell 
especially to give to it the results of his subsequent investigations 
and studies upon this branch of the subject, and he has devoted 
much time to the preparation of facts and figures in regard to it. 
He will also give the commission the result of his studies of other 
divisions of the subject. 

— The summer session of the Chautauqua College meets at 
Chautauqua July 6. The college has two departments, — the sum- 
mer session, at which only special work is done ; and the corre- 
spondence department, which has a full college course, and works 
during the college term. The present session of the latter is just 
closing with four hundred and twenty students. 

— At the meeting of the American Philosophical Society, May 4, 
Prof. C, V. Riley, the entomologist, called attention to some grave 
errors in the published minutes of the earlier meetings of the soci- 
ety. He remarked that the public, as well as the most competent 
authors, had always believed that the Hessian-fly — that pest of 
wheat-culture — was introduced during the Revolution by Hessian 
troops. Dr. H. A. Hagen of Cambridge has argued against this 
belief, and, further, that the species was not imported from Europe ; 
one of his most potent arguments being that based on the early 
minutes of the Philosophical Society, which, as communicated to 
him (Hagen) by one of the secretaries, Mr. H. Phillips, jun., and as 
published, make mention of the Hessian-fly in 1768, or before any 
Hessian troops landed. The statement of the secretary, as also the 
published minutes, turn out to be absolutely erroneous on these 
points, as, upon consulting the original records, Professor Riley 



found no mention of the Hessian-fly prior to 1791. In all previous 
cases ' the fly,' or ' the fly in wheat." or ' the fly-weevil,' are the terms 
used ; and it is susceptible of positive proof that these terms referred 
to totally distinct insects, belonging to a diflerent order, and still 
called the weevil, viz., Siiophilus granaria and S. orysa. It is a 
most interesting illustration of grave and misleading error, result- 
ing from carelessness in what appear to be trifles. 

— The thirteenth session of the Sauveur College of Languages 
will be held at the University of Vermont, Burlington, Vt., commen- 
cing July 9, and continuing six weeks. After the close of the last 
session of the Sauveur Summer College of Languages in Oswego. 
N.Y.. it was resolved to bold the thirteenth session this year at Bur- 
lington, where they spent the summers of 1884 and 1885. The want 
of accommodations, which caused the college to leave there in 
1885, has been supplied. Oswego treated the college in the most 
friendly manner from the first to the last day of their stay there. 
Yet there was missed something which Oswego, with its commercial 
bustle and activity, could not give ; namely, the quiet, rural charac- 
ter of the former home at the foot of the Green Mountains. 

— The Prince of Monaco is about to publish the scientific results 
of the cruises of the ' Hirondelle ' in the Atlantic Ocean in a mag- 
nificent illustrated volume in folio. The work will be edited by the 
prince and Jules de Guerne, zoologist of the expedition, while special- 
ists have charge of the various departments. The prince invited 
correspondence with scientific societies and institutes for exchan- 
ging periodicals and marine or fresh-water specimens. 



LETTERS TO THE EDITOR. 

*,* C'n-rtsfijnienti an rejueitcd ta bf ai hri/f as f'OtiibU. Tki wrllrr't nantt i 
in atlcasei riquirtd at ^reofoy ipiod fiiilk. 

Tiufnty copies 0/ fh' n-i -nifr con'-timinf his ctimmunicaiiaH will hi /urnishtd 
/rtt tB any cerrttpoHdent at riqiitst. 

The fditof wili be glixJ ta fiubii'ih any (/iterin lantaHitrnt with the characttr 0/ 
Ikf j'ffur'nal. 

Experiments in Visinn again. 

Mr. HVSLOP, in his interesting letter on this s\xh\KX {Scignce, 
No. 274, p. 217), asks for verification of his results. In my case, 
when his two circles are combined by convergence, there is not the 
least alternation of images, but, on the contrary, a complete combi- 
nation and a single horizontal ellipse, whatever be the degree of in- 
clination of the planes of the circles to one another, provided the 
inclination to the median plane be the same. But the binocular 
ellipse will seem inclined to one side or the other if there be the 
least want of symmetry in the inclination of the two planes. This 
is obviously the necessary result of the law of corresponding 
points. 

I cannot think, however, that so good an observer and so skilful 
an experimenter as Mr. Hyslop could mistake this for alternation 
of the, two im.iges. I therefore suppose that his eyes are more in- 
dependent of one another than mine. Joseph LeCoxte. 

Berkeley, Cal., May 14. 

Composite Portraiture of the Insane. 

Within the last year considerable advances have been made in 
composite photography ; and especially Professor Stoddard, by his 
articles in 77w Cenlury, has done much to give us new types. 
Most studies in composites have been confined, up to this time, to 
normal individuals, and, so far as the present writer is aware, no 
attempts have been made to secure composite types of insanity. 
The accompanying composites were made by the Notman Photo- 
graphic Company of Boston, from negatives taken by the writer in 
November, 1887. The composite of general paresis is made from 
the portraits of eight patients. — three females, and five males. 
General paresis, being an organic brain-disease (softening of the 
brain), furnishes an unusually good field for the study of the decay 
of the mental faculties ; and the patients making up this composite 
were all in the second stage of the disease, when it was beginning 
to destroy the finer lines of facial expression. A comparison of the 
composite of paresis with that of melancholia — eight subjects, all 
men — will show the characteristic differences between the two 
diseases. The eyes of the composite of paresis have a fixed and 
staring look, showing clearly a diminution of intelligence, and dif- 
fering entirely from the expression of the other composite, where 
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ihe expression is sad and thoughtful, but by r\o means lacking in 
intclliycncf. Of the patients suffering from paresis, one of ihc 
women and three of the men had had apoplectiform seizures ; and 
llic average Juraliim o( the liiscase at the time of photographing, 
was. in iht women, two and one-third years, and in the men one 
ami ihrce-faurlhs years. The average durniion of p.ire*ts, before 
it lerminaie* fatally, is usually slated to be between tlircc and four 
years. Of the patients making; up the composite of p^iresis, all, 
with the exception of one woman, were in good general physical 
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condition, and able to go out walking, and join in the usual rotmtt 
of asylum-life : and (his one woman was still able lo go out walk* 
ing on plMsani tiays. but w.ts not so vigorous as the nihurs. 

The composites seem fairly lo represent the physiognomy of the 
two diseases ; and that of paresis has been spoken of by several 
alienists as being a lypiciilly cbaracterisUc face. Thf well-known 
look of casy*going complacency of paresis is strongly shown iii the 
portrait. 



CQMrovnvorKiQirTPAnEMTKumHiKorRiOMMKvna. 

Mental diseases offer an cxccUeni field for the study of types, 
and it is to be hoped (liat further work in tliis line may give a mure 
just conception of the typical expression in the different forms of 
mental disease than has hitherto been obtained from portraits of 
individual cases. The portraits were first pubhshcdin {\te /oitrnai 
cf Nervous and Mtntat Dhtasi. and are reproduced here in the 
hope thai (hey will prove of interest to others than the medical 
profession, WriLiAM Noves, M.L3. 

Kcw Vorli, April 13. 



The Sifpnificaoce of 'Variety' and 'Species.' 
There is no question in biolog>- more significant, or more diffi- 
culi 10 answer, than what constitutes a sjwcics. Upon I he answer 
hinges the question of evolution, and more |>articulariy the theories 
of Darwin. In spile of an immense amount of discussion, no 
answer has ever been given to the question which is in any degree 
satisfactory. Cenain it is that no defmilc amouni of difference can 
be regarded as enough or as too much to constitute a difference 
between two siiecies, 'Ihc term 'species' is compatililc with a 
great amount of uilikencss on the pan of varieties, or equally com- 
patibk with extremely small difTercrces between species. Our 
pijicoiis form an example of Ihc first class; and many species of 
insects, of the second. In ibe former we find within the limits of a 
singlr species an immense variety, the differences between the 
varieties sometimes surpassing that between different families in a 
state of n.ilurt'. In the laiter we have many species so closely like 
each other as to require an expert to see any differences at all, ll 
is plain lo every student th,-it the term ' species ' is a variable one. 
and its limits cannot be found in any definite amount of anatomical 
v,iriaiion. And yet, after all has been s.ii(t concerning the indefi- 
niicness of the term, every one will recognize that ihe word 'species' 
docs mean something, and expresses some fact in nature; that even 
though, according lo IJarwinism. a species is merely an exaggerated 
variety, yet there is a difference between a species with many 
varieties and a genus with many species. The latter indicates, ;is- 
every naturalist feels, a more fundament.il difference of some sort, 
even though to all appearances the differences may be less. Dar- 
win did not reg,ird the various pigconj as forming different species, 
in spite of their unlikcness. ^ 

This IS not the place for a discussion of this matter, which 
would involve the whole work of Darwin and his followers, There 
is one suggestion, however, brought first prominently into notice by 
Romanes (AWh^^, August, 1886). which has not received the at- 
tention it deserves, at least in this country. The suggestion i& 
briellythis: that differences between sjwcies are due to the ac- 
cumulation of differences in ihe sexual organs, entirely independ- 
ent of anatomical <iiflerenc{.-s. This idea does noi belong exclu- 
sively to Romanes, for it was independently suggested by at least 
three others prior lo the publication of the paper of Romanes 
(Ca fL H I'OLl-:. Xflfurt. xxxi. p. + : IlEl.r. Xaturalisl in Nicaragua .■ 
and myself, Evchttionof To-day, p. 41). Romanes alone, however, 
expanded the view, and took upon himself to defend il againai the 
criiicisnts which were .ihundanily offered. In so doing he referred 
to the principle of natural seleciinn in such a w.iy ns to rouse the 
enmity ol many who revered Darwin's name and work, by claim- 
ing thai Darwin did iiul explain the origin of species at all, hut 
only the origin of adaptation. In thus seemingly attempting to 
tietiltle Darwin's discovery and relegate it to a very subordinate 
po?(itinn. Knmanrs called upon himself a severe criticism (rom 
many who refused lo sec in his ' Physiological Selection ' any thing 
new or important. Tlicse criticisms, though certainly showing that 
Romanes had overrated the value of his principle in removing the 
difficulties in the way of the production of new species, did not by 
any ini-ans show that this principle was not an important factor. 
The idea is certainly new lo literature: and, although it may have 
been hinted at hy olliers, no one before Romanes formulated it so 
as to draw a clear distinction between anatomical and sexual vari- 
ations. Whether or not the idea be regarded simply as a [wrlicu- 
lar appticatinn of ihe principle of natural selection, as some of the 
critics claim, is entirely immaterial to ihe value of the conception. 
There is nothing in Darwin's writings to indicate thai he had en- 
tertained the ihought that species are doe to the selection of sexual 
variations, while varieties .'ue dot to the selection of differences not 
necessarily sexual. This idea, whether we regard it as an instance 
of natural selection or not. certainly deserves careful study as 
pronttsing to help in the solulion of the puzjtling problem of 
species. 

There is no fact which has given rise to more discussion, or has 
seemed to offer such <lifliculiics in the way of Darwin, as the 
alleged sterility of species when crossed. Many were Ihe experi- 
ments, anti vast the amount of evidence collected, by Darwin for 
the purpose of showing that the sterility of hybrids is not a law ; 
and he did conclusively show that there is no absolute bar ihus. 
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separating species, for many cases were found where species were 
fertile when crossed. The broad fact remains, however, that, in 
spite of many exceptions, the rule is that different species, when 
crossed, do not produce fertile offspring; and I do not think this 
conclusion is doubted by any one. Though the difficulty is les- 
sened by the experiments on cross-breeding, it is not removed ; but 
the difficulty does not lie exactly where it is usually put. The dif- 
ficulty is not that species are sterile when crossed, but that varieties, 
however diverse they may be, are always fertile. It is not difficult 
to understand why the descendants from a common form, should, 
by the principle of divergence of character, become so unlike each 
other as to be incompatible with each other when crossed. The 
■difficulty lies rather in the fact that in all the experiments of breed- 
«rs there has been no approach toward the production of sterility 
between the varieties produced. Breeders have succeeded in pro- 
foundly modifying animals, and in producing a great number of 
diverse varieties. Sometimes these varieties show greater differ- 
ences than are shown by separate genera or families of wild ani- 
mals. And yet there is no tendency observable toward the pro- 
duction of sterility among these varieties, perfect fertility being the 
universal rule. To explain why a large amount of structural dif- 
ference in domestic varieties should be accompanied by complete 
fertility, while in a state of nature very slight differences should be 
attended by sterility, in many cases at least, is to my mind the only 
difficulty arising in connection with the sterility of hybrids. 

As an explanation of these facts, it has been pointed out that 
domestication has a direct effect upon the reproductive powers of 
animals, sometimes producing sterility, and sometimes increased 
fertility. This factor has been suggested, therefore, as explaining 
■why the varieties of domestic animals have not become infertile. 
But the differences to be explained are very great. Most excellently 
was this matter illustrated by Professor Clark at the last meeting 
of the American Society of Naturalists. For illustration he used a 
large number of mounted specimens of pigeons obtained from dif- 
ferent fanciers, and a series of mounted sparrows which may be 
found everywhere. Among the pigeons the greatest profusion of 
■color, size, shape, length of bill, etc., was observable, all within the 
iimits of the same species ; while among the sparrows a sharp eye 
was required to see any differences between species, and some- 
times between genera. Allowing what we will for the effect of 
domestication, it is a remarkable thing that the fantail and powter 
will breed together perfectly well, so that care must be taken by 
the breeder to keep them separate; while the different species of 
sparrows with such close resemblance do remain perfectly distinct. 
Of course, also, the existence of varieties in nature cannot be due 
to domestication. All of these facts seem to indicate that some 
different process has been at work in the production of species 
from that which has given rise to these very diverse varieties. 

Now, all of this class of facts receives a ready and natural ex- 
planation in the hypothesis suggested above. All domestic varie- 
ties have been artificially preserved by man. and he has naturally 
selected for preservation such peculiarities as are particularly pleas- 
ing or useful to him. It is plain enough that he has not included 
in his selection peculiarities of the sexual organs : for these are 
frequently not visible, and have never been the object of improve- 
ment on the part of the breeder. Plumage color, shape, size, 
strength, swiftness, etc., have all received attention ; but I have 
yet to hear of a single instance where sexual variations have been 
selected. Certainly this has not been done in the pigeons, or dogs, 
or other animals, where such great diversity has been found com- 
patible with perfect fertility. There can be no doubt that the 
sexual nature is just as truly subject to variation as any other part 
of the body. Every one knows of variations in fertihty, in size and 
shape of sexual organs, in sexual passions, all of which plainly 
indicate, that, though not so evident to obser\'ation, variations in 
the sexual system are as abundant as elsewhere. Further, it is 
evident that sterility of species when crossed must be due to some 
differences in the sexual organs or sexual elements which prevents 
proper fertilization or proper growth after fertilization, is it not, 
then, a natural conclusion that an accumulation of sexual varia- 
tions will result in sterility, while any accumulation of other varia- 
tions will not necessarily have the same effect unless they are also 
accompanied by sexual variations ? Under artificial breeding there 



have been produced anatomical varieties based upon structures which 
have had no necessary connection with the sexual nature, and 
hence the varieties have not become sterile. On the contrary, the 
uniform conditions of experiment, the rejection by the breeder of 
individuals which have shown abnormal sexual instincts, have 
tended to prevent the development of any sexual differences suffi- 
cient to produce sterility. 

Under nature, however, the conditions have been very different. 
There has been no rigid conforming of selections to anatomical 
differences. Hardships, famines, surplus of food, etc., have all 
had their effect ; and there is no part of the body so soon affected 
by such changes as the reproductive system. Animals have had 
every opportunity for the free exercise of every passion, and thus 
differences in the reproductive system have come in for their share 
in accumulation by natural selection, or otherwise. Romanes is 
indeed inclined to think that such variations will be specially favor- 
able for preservation, since they will tend to prevent crossing of 
unlike individuals. This is, however, doubtful ; but it is plain 
enough that they will have a much more favorable chance for 
preservation than they do have under domestication. By variation 
in this direction there may thus be produced species which will be 
sterile when crossed, and yet with very small anatomical differ- 
ences. On the other hand, there may be varieties which would 
differ widely in anatomical characteristics, and yet be perfectly fer- 
tile when crossed. The difference between a highly variable species 
and constant species would be thus due to the readiness with which 
variations in the reproductive system are produced and preserved. 
Where the reproductive system is constant, there may arise a 
highly variable species; but where the reproductive system is 
highly variable, there will be a tendency to the production of 
numerous closely allied species. All of this will lead to a new 
understanding of the significance of species as groups of animals 
in which variations have largely affected the sexual organs, with 
sometimes great and sometimes little change in other parts of the 
body. In varieties, on the other hand, variation may have affected 
any other part of the body to almost any degree, but has not af- 
fected the sexual system. This understanding is somewhat differ- 
ent from that of Darwin, since it does not regard a species simply 
as an exaggerated variety. Sometimes it may be so. since anatom- 
ical and sexual variations may accompany each other. Sometimes, 
however, a species may be produced directly by sexual variation, 
without passing through any prominent stage, in which it is a 
simple variety. Variety and species are therefore independent, 
being founded on different kinds of variation. 

A discussion of this hypothesis is not possible here, the design of 
this note being simply to call the attention of American naturalists 
anew to the subject, and to state the hypothesis as it lies in the 
mind of the writer. It would be a very important series of experi- 
ments if some one who has opportunities for experimental breed- 
ing would undertake the production of a distinct species by select- 
ing sexual rather than anatomical variations. Such a series of 
experiments might solve the question of the origin of species. 

H. w. Conn. 

Middletown, Conn., May 15. 



The Ohio Mounds. 



The evidence brought to light by the explorations of the Bureau 
of Ethnology bearing upon the authorship of the typical ancient 
works of Ohio, leaves scarcely a doubt that these structures are to 
be attributed to the Cherokees. The chain connecting the Chero- 
kees of modern times with the builders of these celebrated works 
seems to be so complete as to leave no break in which to thrust a 
doubt. 

These explorations have also thrown some light on the so-called 
clay ' altars" of the Ohio mounds, rendering it probable that they 
were places for torturing prisoners of war, — the chief ' sacrifices ' 
the Indians were in the habit of making. Strange as it may seem, 
the chain of evidence on this point reaches into actual history. 

The ancient works of Ohio are attributable to at least four, but 
probably more tribes. CVRUS Thomas. 

Youngirille, Penn., May 14. 
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and ihc nicctici of the V'tenrh langiincc Ijy Ihc aid of cor- 
trcinl ctnpDtiiioDi and iniwri fj iiueriea »enl by Ua 
lubkCjiben. 



TAf XiHr'vi**y*: La Fran^ais ii by all odd* the bn: 
educalinnni ('rrivai)ouRiaJcT«r alleniprcd In ihit country. 
Wc caiiiiuf loDitron^ly r«coiji'ii«*]-i^ n :n an adjunct vhere- 
ever French it (au(bc. Not k»< tkiin one c ipy should be 
labrn in every ichool haTinji rlst*i'> m iht langii*^. La 
Krakiai^ win not oiiiv BMut ill nij,tienai; idiumiandprQ' 
nvnriaiiaa, but, thankt iq the M)ior'< culiik-aiod leaie 
for Mtection, in famine Ihe IhMc of tlic leutticr. 

Prof. Pai't Behh. New Votlc. «uy» i La F«*NjAiii »i"a 
iii ulile p1u« il'tine fi>is dani met cl.-mte* ; J« lui tnuhait* 
{nnd luocn (I l<?ri|iue <iie. 

Mile. M,C, }a\.<ji. Bi>liapibotpe School, fielblehem. 
P^. lay*; Tout mi* amii qutiRint abmn^ nn Fraafaia 
tte ooaeai de rubier i)ue ce petit journal ne laitae rien 4 
d£airer. 

MRS. CIEVEUNO SUBSCfilBtS- 

HxBCt-Tlvli Ma.hMiiv^ W.tiKIMlrr-H, Nm. i. tMy. 
" I* J'ran^ait," 11 Univemiy Place, New Vo«li City. 

Pleaie place Mn. CIevcUiid^> nJiue hi the (uhtcriiitian 
till cf " Le Kran^^t* " for one ycjt from dale, aaa (ind 
endoavd two dollan in (tayuieni tltricfot. 

Very rctpecllulty, 
OanlBt. S. Lamosii . Fris-itt Sn'y la tkr Prt»'i 

Lt FaAMfaiaiipMhlithxidvn thefillh of evny oioalh. 
It will be MT11, po>t.paid. one year for ti.oo ; lingte 

eoptci, !■> eeiiu. 

ThTce timpkcot><e«. or tbtce moeilts* lii.ilsubKtipliDn 
offered lui rE(-r*r.f •'oi/iT fis ccncVi. Addreu 

LE FNAHCAlS, 21 liNIV£KSITr PU, HEW VDIK- 
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lAi'hUkK'^ Llil ^ r >' '. Ii-.l /r.i 

Rapain KvenrtfilnB. 

IWNn<*h« knmktiiMd 

roLlI.. RrtuDb-f (bUTIII! 

• ■•r.i i;i;vi IM' l,l'»j.--.lhf,l,| 

.;[.^ i..,..,,ir. I-.. -.).■].;. r.f ii» 

IIU88IA CEMENT CO. 

^ij r .. . I .1. .I.,." ..nlvha 
■t, J .- 1/1 I '.' ■■Mn.l.M, 



KIMSALL'S SATIN STRAIGHT 
CUT CIGARETTES, 

i'rii|'lv ifl rclinril tuy.K who 
dt^ire extcplio'inllr fine cigar- 
citw shtt'ild u»e oti'y our 
STKAir.IlT CUT, put up 
in *nnn cflckci- .-ii'l b..x>s at 
10*. 20s. Vf^. ami !■«- 
>4 PIRSTPRIZB MEDAI,8. 

"WM. S. KTMBALL it CO. 




W.H.WALJlSLEt&(;0. 

41TcirwiflHa Til 

1016 CkMlMl Siml Pnia. 

Microjicopes and all 
Accessories ^vi Ap- 
paratus. Photograph- 
ic nn-l Photo-Micro- 
Saphic Apparatus ami 
utfits. 

Spectac les. Eye 
Glasses, Opera aiid 
Mariae Glasses, etc, 

IJIuMiiitrd Price List 
maitcd /ret !<» any <d. 
dre>^. Mcnlion^ciKNCR 
In [i>Tr(r4|M.iirllt)e Vr>th u>. 





J. GRUNQW 

1131 Slilli Aveau*. >•>«■ link 

tfARU OP 

Mtcroscoiw stands, 
Oil Immersion Object- 
ives and Abbe Con> 
denser? fof Bacterial 
and Histological work, 
of Objectives, Camefa 
Lucida and other ac- 
cessory apparatus. 




MAGIC SttnopiIcMis ud ibe Rai View* 

I ANTERNS ''" l'"'''''^. Chmrli, Hjiao. >ih1 

Svionnlk ExhiifitiviBt. tl««i >pi>«- 

mliit. ticw virm\. Imc** *ti-iV. K^d'>c(J pric«*. 34 

Yean* Pmctkal Kipcnei vt. IIIus. Cnulaiue Fm, 

GEO.H.PlERCe, 

136 S. Eleventh St,, Philadelphia. Pa. 




GOOD NEWS 
TO LADIES. 

1-1 1 1'.cjl liiU'JL'iiiii'iii, 1-1. r i^t- 
fi-fil, \'>»'« jijnr ilirifi j.i get 

T*-n> B'T.l I'niriNHk. DVl Mi'^ir'.' 
n i...,,.|.i',.T ,;, i,{ (t,nj (1, M,,,, 

1; I S.1, IllnarrKct, 

";;'', '■'"'■ ' ti-h. llni«» L*n,a, 

ir >\.'m rr .1 |i I iii.niiii >riir-iilar*n<Ii)roM 

„TIIK <illfc:.\-r \MKItIi l\ TKA 10!^ 

y. CI. Itoi ao, 81 aiil Si \V.»-y SI.. .Vbw Vprlt. 



f». I>. Jfc Co 

(Ro|rl«'« rtUKl) 

SELF-POUmNG 
COrFEC and TEA 

POTS, ffi!^ 





■MTM(«t. urn ■! In.t » atr n«l. "f fo, ot trnvn 
M« Tta fn>t«rtt*a*Mt) keiur. ■It«4 (Wr LMk 

FAINE. OIEHL & CO.. PMlMti.. Pj. 




HYDRAULIC 

LLEVATORS and 
WATER MOTORS. 

Stud /fr .\rif Ca'aterHt 

Tuerk Hydraulic Power Co. 

CHICAGO. HEW YORK. 

39 Dwbarn St. 13 Cortlindt St. 




■KW DCPiRTUflE" 

mimi mil 



ONE HOOK 

equal to 

a wnoift 

CLOSET. 

TWO ii»aK8 t vnou ntt tuK. 

*?*« wltbout Uliin» off \ii» 
oUlvn. 

•DITtHAroa 

CloMt, Hkll or Eitclm. 

• lit lhliinni«nrla»kyaTtr * 
lninjw«reilr(iii-rrr,riiieni.r 

JATNE 4 CHOSBT. f^ 

I 10 Llbarty ftt., M.r. 
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ACK NUVlin }!S mil r.irnj-kir -el*ol iMXint M«- 
ui.i.e-> /T.F/.-. /.:;. AM. M.Mi. EXCIlANtiK, 



German Simplified 
Spanish Simplified 

'Ihc |>i|lnwin|; will b^ linind BTninRorly niiiical (or 
vel^-in^tiutiKD; (1.) C<nW4a :>i-«(ilifi«d— Coutilclc UI 

It iitimhvnfwlih ktyO ti.*''. |i 1 >panUb .SimtvlifUJ - 

M n(,mti.-tt iwilli kcy.l n- *1* each ; No. * nri* tuily ; 
X new- ituEnbcc <iB the fini of every ntoDlh, Sold by M 
lrj<iLMllcr«. Seni. potipaHl, on r«otipt iA pake, by 
Pnrt. A. Knofladr, t^o Nin*au Si., Nnr Vork. 




SPECIAL SALE 

OF 

JAMES McCREERY & CO. 

will ofl'cr at retail on and after 
May I the combined stocks of 
their wfaolesale and retail Silk 
and Velvet Departments. The 
importance and advantage of this 
rpfcCIAi- offering can only be 
estimated by an examination, 
which they respectfully solicit. 

No goods will be exhibited for 
sale that cannot be relied upon 
for satisfactory wear. 

JAMES McCREERY & CO. 
Importers and Manufacturers of 

Silks. 
BROADWAY AND ELEVENTH STREET. 




[m (1(1(1 iliiiis 



WITH RUBBER FEET AND HANDS 



U1K» l'AI»>l' 

Thf cr-ijTivinc h Inm LD !'.■ 

il.i. lillr .k.. pl«.li-|tfllllll nl ■ i.an 

jicr'.i'm;, 1 I '. y-.r. He liai twv 

nij! ■ tiv 

» 1.1 ) ■i.i'-- 

t|IKI>ll. .iIlilllI^iEtJ. Huh hu 
riihlx-r fccT he i« aliJr Xrt xl^Kn^ 
»t lieKctid ■• iMl.let. iKtluiC* 
himvlf on ihr nin^k. an/i Kave 
hi* hkliili al I ibvFly . He ion titti 
a K'^id iljy'i -MfiPi Jt ilie bench. 
Hec;in»^i'I. 1' .li: vilh p*i- 

li.in. witti' ■ , hit }imt ■ 

11. 1,1. I I..- . . . tii* ((^nner 

icif 'orali pi^Tliciil |iQriHj*e% 

With the iild n>c(hmf( of mm- 
pticatvd ask I*-) HI at* An itiidvrtak- 
itiC n( ihif kind wnijld b« M the 
peiil nr rhe ncarrr. biii wifti (he 
nibl <;f (jcl he ccin vclim itito 
*ll Kini of ofK'^diiu viihuileiv'. 

UM, Miallcred in all polti of llie 
vvrid. 



A TrcMiM o< |i» mcn> <Hi)i 

jQ'.' i11if>tialurui. iDil iiv^tty A 
iHru«;i*i<l e»d'>r^«nieniR iwid inli- 
laoiiLiU Mill tirtli<.>« neediit^drli- 
fti'idi Ifi;* fw arms wt*'' *>!' ?•**■ « 
deM-tii>liE.<Ti v' Ihnr tj«t TtiQ 
UMic will be *cnt lu phyticiaas 
and uirgcoiu free itl riiar,cc. 

A. A. MARKS, 
701 Broadway, Now York. 



H. O, CANDEE. ELECTROPATHK- PHYSICIAN'. FnKNtfcRLY 
VICE rRESIDKNT ANIi ACTt.i M<V OK TIIK ELECTRIC AND VI I A^ 
PATHU rSSTIItJTE. .VI WASHINr.TO.V. D. C. C.KAnUAl K OP 
TIIK VIlvrATlllC MKOICAL COI.LKC.E OF CI^ICIVNATI. O-. 
RESIDENCE AND RECEPTION PARLORS. NO. 165 WEST 34TH 
STKEET. HRTWKEN IlKOAOWAV ANn 7TH AVENUE. NEW VoRK 
iJirV OAtAANlC ANDFAkAhlC UAlllS. &C. No raedieitic* aieUKd. 
ElecuUilv linked al my ELECTRICAL INSTITUTE wlipie all Atu le and 
CiiioiiK' iJw.-itc* an.* »in:c«»«fuHv irra'nl with Elfciridty. By Ihis .M.L-pijwerfut H(;cd< we are 
enaliled to lemove Khcfum^iinm. .M^l.tria. Catatili. Dytpep^is, ParalyMifc, ^clalica. Fremaltin: De- 
clliic. Iii«ani'y. D^'afncss. Asilima. PioLiiMu%-Uieri. Scrutula. Si>inal DiscxMS. Cancers. Kidney 
And l.ixcT DifticuUies. Di.ji.y. Luinlwso. While Swelling, Tumon, Druiichili", NoUc in the 
Head. H]r<-l?iia, Nc-tvituQCftik Slcet>le>Micvf. e<G. AU • liiiMjd Di>e3&e& uf whatever nanie or na- 
Inrc iir ho* l<'i»i: Unnding. thoroiiuhly eradtcaictt fmm ihc sysicm. 

Call Of sead for my 40 Page Circulars.' Coasultatiou free. 
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Sl.SCLB COPIES, Tl» CtKTS, 

43.50 Pkr Veak, in Advasce, 



KoMrad *t lf«w Tork Pm-Oaca u 8wk>diI-01ui ICul-Mmllar. 



A/«/ of the Yelloivstone Park. 



Editorial ...... 

The New York Schools nncc moie.— Th« Restiriuiion of Pro- 
leuur I.ovctttiy at Hnrvanl. 

The Yellowstone National Park 

A New Science of Mind Joseph Jastroio 

Aboriginal Architecture in the South-west 

Explorations in Greenland 

Scientific News in Washington. 

C[i1Ict:iioTU o( lewcK nniJ pTi'cinu* Sione* . 

S Propowfl .Srcel ' Vacuum ' iUalloon 

DcAthoM'rof. E, II. Elliott .... 

The Ta(>r.>V«rTri in Sheep ..... 

Electrical Science. 

L.one-I>)&uncc Tclcphonc-Linca .... 



»5S 



263 



Po»ibiliiic> anil LimiUtlons of Chcmicsl Genentors of Elfrc- 
tncitf ...... 

The Seel (ncandcKcnt-L&nip FiUment . > 

The Cirniic Accuinulftlor .... 

Health Matters, 

Wear and Tear of the McJksd Profettion 

Carptrt-bcai'tig in Paris ..... 

Boolc-ReTiews. 

niscorer/ tA the Origin of the Name of Americn 
Kepun o( llic Ll«iiy CummLviioncc fi Itic Slnle uf New Jcney. 
1SS7 ....... 

American Fhhes ..... 

Notes and News ..... 
Letters to the Editor. 

Kuyctie (Joiiniy MalcoiiCe . > 

An Unut>u^ Aurural Bow . * 



364 



365 



iVarA fir* y/«tv// 



The Science Company, Publishers, 4J Lafayette Place, M'etv York. 

London agenl : G. B. Stcchcri, 26 King Widiam Sl„ Strand. 



BRADLEY'S ATLAS OF THE WORLD. 

A Complete American and Fore ""^'oAtlas, with isometric index to maps. Folio 

112. i»;*wi^^.9d Plans. 

Wm. M. Bradley & Bro., Tto'^* Arch St., Phila., Pa. 



From Rev. James McCosh, D.D., LL.D.. 

I'Ht^inCNT Ol' rKISCKTUK COLLEGL 
1[ i» very full «nd compreh«n»ivc, and is more minute in giving ih* 
naiDC& and lo'^alities t>f place* in all c<^i>iitiie> than nnj- illu I nave s<eii. 
Il thoutil b« in nil imr liliiaric^ and in our large oIliccK. 

From William Libbey, Jr., 

PBOF. PIIVMCAL tJBniiRAKHV IX I'ntKCKTON (rOLLECK. 
Il gtve\ me pleasure to add my tcaiin^ony to the ralne of Bradley's 
Alls'*, the tint Amcicnn work nf [lie nort wiirlhy of the name. I have 
rxamitied it clucly and find ii cxccIIcdi in every way. The inroniiu- 
\V3f\ il contains ix drawn from ibe \x\k.^\ and \tes\ authorities, making it 
nuily the nio^l rclinlile a>> it i« the mn^'t recent woik in it§ ilc[>onmcnt 
in ciiittciice. It wltt take the lead among (/eo^'raphical Attaae»>. 

From J. M. Buckley, D.D., 

EniTliR uK t:HKl>iTIAH ADVOCATE. 
This All«ftappTfini*hes and may be laid to allain. uji lo ihe preseDI 
dale, the ideol of an ntlas. We have penKcd it with rf ference to the 
recent exploring eKpeditiunt sent to ihe Polar Seas. Mexico, and Rtt*- 
ila ; and the maps ufSwiifctlnnd. Nr>rway and Sweden, and the Dark 
Conlincnt, and have td"'^*'<i ■* >■■ <he rdilnrial liSiniy as somethini* 
greatly to be desired aiitl likely (o l>e frc<{ucnlly cunniillcd. 



From Prof. Geo. H. Cook, 

State Gkologist. 
The best vrnik of the kmd thai I know of. It it up lo'^thc times in 
its matter and ii» mnp^are admirably prepared. I heAnily commend tt. 

From John H. Vincent, D,D. 

I h.-ivc exninrntd and i-ub-cribed fur the miunmoth vulume of maps 
publithed by Wm Kf. Dradlcy & Tin. It it a treasure hou^e of infi>r> 
miiliu:!. Geo-^rapliicat. lli^loriiral, and Slatinlital.* I heartily cuniaend 
it 111 persiin-i *' whn want the hc-si," 

From the late General Wm. B. Hazen, 

CHIKJ- SIUNAL OKKICKR. WASlltNGTOM, D.C. 
VoLir .\tlt«* is just whni i> needed at home anil abroad. 

From Gen. Fitz John Porter. 

The vuluoie \» very valuable. 1 have not aecn a better act of nu|)t. 

From Ellis A. Apg:ar. 

Late Statk Si;pt. of Public Instsdctio)*. 
I have examined Itr^idley's Atlas of the World, and tl affords me 
pleasure to Miy thai il is Ihe best publutied in tUib country. 




And a large list of prominent cducitors, inchiding Jar. H. Mason Knox, D.D., President of Lafayette College ; Prof. B. 
Voungman, of Lafayt'ttc Collfge ; Rev. Noah Porter, D-D., LL D., President of Yule College; Kdw. H. .Magill, .'^.M., 
President of Swarihmore College ; Wm. W, Patten. D.I)., LL.D., President of Howard University ; Merville Edward* 
Gates. Ph.D., LI,. I)., President of Rutgers College; W. 1. Curtis, Princip.1l of Hillhousc High School, New Haven. Conn , 
M. A. Newell. Principal State Normal School, Baltimore, Md. ; Edw. S. Kllis, Superintendent of Public SchooLi, Trenton; 
N. J.. &c., &c. 
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ALL TRAVELLERS WANT THEMI 



Tiehr's 




" Charming bnoki for a corner, for the hammock, or tile 
woodland copse." — IfAi/e Mauntain Echo, 

"Pot the home hold, (here is nothing in the line of 
fiction that we can more heartily recommend." — Batten 
Home yaurnal, 

'" The charming ' Paper Series ' o( Ticknor & Co., 
which hai offered ihis year so many of our best works of 
fiction." — Chicago Inftr-Oceaa. 

" The long-con liniicd siiccess of Ticknor's Paper Series 

Iirovei iheiaEaciiy of the Hjheme for providing the best 
iteraluie, inlegible and digniliFd E>hape. and at a price 
within the reach of ail re.-iders." — Batten Tran- 
ttript. 

No, I. The Story of Margaret Kent. By Henry Hayes. 
9. Guenn. By Blanclie W, Howard, 

3. The Cruise of a Woman Hater. By G, De Mon- 

tauban. 

4. A Revereiyl Idol. 

5. A NameEeiE Nobleman. By Jane G. Austin. 

6. The Prelate. By Isaac HenderMin. 

7. Eleanor Maitland. By Clara Er:,kine Clement, 

8. The House of the Mutician. By Virginia W. 

JohnioD. 
g. Geraldinc. 

10. The Ducheu Emilia. Hy Barrett Wendell. 

11. Dr. Breen's Practice. By W. D. Howelli. 
la. Tale« of Three Cities. By Henry James. 

I}. The House at HiKh Bridge, By Edgar Fan^ett. 

14, The Story of a Country Town. By E. W. Howe. 

15. ConfetMOns of a Frivolous Girl> By Robert Grant. 
i6. Culture's Garland. By Eugene Field. 

17. Patty's Perversities. By Arlo Bates. 

iS. A Modern Instance. By W. D. Howells. 

19. Miss Luditigton's Sister. By Edward Bellamy. 

■o. Aunt Serena, By Blanche W. Howard. 

SI. Damen's Ghost. By Edwin Las.<eller Bynner. 

■a. A Woman's Keaion. By W. D. HowelU. 

93. Nights with Uncle Remus. By Joel Chandler 

Harris. 

94. Mingo. By Jo>l Chandler Harris. 

95. A Taliahauee Girl. By Maurice Thompson. 
a6. Beatrix Randolph. By Julian Hawihorne. 
»7. A Fearful Reiponsibjlny. By W. D. Howclls. 
aB. Homoselle. By Mary F. Tiernan. 

99. A Moonlight Boy. Bv E. W. Howe. 

30. The Adventures of a Widow. By Edgar Fawcett. 

31. Indian Summer. By W. D. Howells. 

31. The Led-Horse Claim. By Mary Hallock Fooie. 

33. Lcn Gan^tl. By Opie P. Reat). 

34. Next Door. By Clara Lou<ie Bumham. 

35. The Minister's Charge. By W. D. Howells. 

The June volumes of TICK -OR'S PAPU SERIES will be 

•• follows r — 

No. 3i. SONS AND DAUGHTERS. By the author of 
"TheSioryot Margaret Kent," and " Queen Money." 
Ready June a. 

Rebecca Hardinge Davi> says of "Sons and Daugh- 
ters": "It certainly is the cleverest, mo-t brilliant 
society novel which I have read for many a year." 

"Enlenatntng from lirst to laki. . . . Immenjiely 
clever. . . . All that is here i% m> charming," says 
the Ntto York Ttfttram. 



No- 37. AGNES SURRIAGE. By Edwin Las.seller Byn- 
ner. Ready June iG. 

" The best novel ih.il has come out of Uo>ton tnis gen- 
eration,'* says Kate ^anhnrn- 

" The mo^t powerful worlt of creative literature that 

has come from Bnslon in years The author 

Inuches the hey;ht of dramatic inien<ily. . . . 
Fascinating bits ofdescripiion of the stubbjrn old Puri- 
tan town,' says ThiSialt. 

Price, per nurobttr, jo centB. Annual SubacrlptioDS 
for 34 Muroben,9ti oo, Isaued Semi- Monthly. 

HeTised Guide Books 

OF 1888. 

New Cn^Iand, White mountains, 

Maritime Provinces. 

" Every whit as good as ' Itaedeker." " — Indifiindent. 

" Admirably put together," — Rtv. Dr. Priint, itt New 
Yart Oiierver. 

"These books contain everything which ihe traveller 
wants 10 know, in precisely the ^hape he want:, to have 
it." Bffitaa Journal. 

" These Guide-Buok'i are much the best we ever had in 
this country, and they can challenge cmnp.irisor. with 
' Baedeker's, which a>r [he best in Knrope. The volume 
devi'ted to the Wliu-- Mminlains is full, precise, compact, 
•eiuiblc, -md hoiit-st." — Ntm York TtibttHt. 



TICKNOR & CO., Boston. 



Schools. 



.-. THE BERLITZ SCHOOL OF LANGUAGES. .'. 

SUHMUBR COURSE 
AT ASBURY PARK, N. J., AND AT OLD ORCHARD BEACH, ME. 

The Berlitz Method is acknowledged by all first-class American and European authorities as the best of all na- 
tural methods [nstruclion will be given bv the regular profes.Mm nf the Berlin Schools, where only the best of 
native teachers are employed. Their long experietice and unparalleled succeim in leachine languages will make their 
instruction highly interesting and eminently practical. The course consists of numerous levtons, lectures, excursions, 
and a continual practice in t rench and German conversation. The terms are very low. A special course for teach- 
ers is free. 

For sample pages of the French and the Geraan books, circulars, etc , apply to 

BERLITZ ft CO., W. M&dlsoD Square, N.Y 



SCHOOL OF MINES, 

— Columbia College — 

Summer School in Ctiemlstrj. 

The Laboratories of the School of Mines will be open 
from June ijth, to September ijth, for special student* 
in general chemistry, qualitative, quantitative, and sani- 
tary analysis. 

The fees arc fjo for the three months, or $5 for each 
week or part of a week. 

For further information apply to 

Registrar, School of Mines, 

49th St. and Iiladison Ave., N. Y. City. 



THE SAUVEUR SUMMER COL- 
LEGE OF LANGUAGES. 

(Removed from Amherst, Mass., and Oswego, 
N. v., to BURLINGTON, Vermoni.) 

THIRTKBNTH SBSSlON, JULY gTH, TO AUGUST I7TH. 

BRANCIiES TAUGHT: French, G«man, 
Italian, Spanjsli, Modern Greek, the Rnmance 
Languaijes, Anglo-Saxon and Eaily English. 
English Literature and Rhetoric, Latin and 
Ancient Greek. 

¥or iaan/ rtni/ roonii address MR. F, M CoRSE, 
Uurlington. Vt, 

For circulars address 

DR. L. SAUVEUR, 

Grand View House, Weriiersville, Pa. 

N. B. — Circulars of Dr. Sauveur'i Educational Works 
will be sent free to applicants, 
(Mention this paper.) 



HARVARD UNIVERSITY. 



Courses of instruction will be ^iven in the following 
subjects during the summer vacation of iSSS : — 

Solany, Chemistry, French, German, Geology, History, 
Physics, Physical Training, Topography. 

For information apply to the ijecretary of Harvard 
Univer&iiy, Camhiidgc, Mass. 



New York, Rnslyn. Long Island. 
•pHE BRYANT SCHOOl,. — A BOARDING 
^ school of the highest class for boys. Primary, Inter- 
mediate, and Academic Departments ; thorough Military 
Organixation and Discipline, with Systematic Physical 
Training. School property rejirvsenling an outlay of 
over $3^0,000 ; one of the finest in the United Sutes. in 

Sroximity to country-seat of the late William Cullen 
ryani. 

SUMMER SCHOOL FOR BOYS, 
June irst to September ist 
" The best located and most successful of the Summer 
Schools for Boys. School property beaiilifully situated 
on saltwater. Every facility for study and recreation. 
For catalogue of either session, apply to 

Gbo BmitR CoBTSivm-, Principal. 



New York. Peek^kill. 

SUMMER SCHOOL FOR BOYS. — PREKSKIIX 
Military Academy, June aoth lo beplember sih, 'E8. 
Send for circular. 

JoHs N, TiLDBN. A M., M.D., Peekskill, N.Y. 



AT MOUNT HOPE LADIES SEMINARY. 

Takmvtow«-on-thb-Hudson, N. v., 
9300 pays board and tuitions per school year. Music 
and art onlyecras. Beit advantages with home care. 
Opens Sept. a6lh. 

ROBT. C. FLACK. A.M.. Principal. 



UNIVEKSITY OF VIRGINl.A SCIENTIFIC AND 
Engineering Schools. For catalogue, address, 
C. S. Vennblc, Chairman of Faculty, 

P.O., University ot Va., Va. 



Massachusetts, Amherst. 



AMHERST COLLEGE, SUMMER SCHOOL OF 
'^ Languages. Chemistry, Art, .Mathematics, Pho- 
netics, and Phyiiical Training, tath Session, July a to 
Aug. 3, Lectures daily in French and German. For 
programme address Prof. W. L. Montague, 

Massachusetts. Boston, 153 Huntington Avenue. 
MME, £. DECOMBES' FRENCH AND ENG 

li<h Home School for six girls, opeiu September 19, 
18SB. Iiooo per year. No extras. Highest References. 

Massachusetts, Plymouth. 
lyrR. KNAPP'S HOME SCHOOL FOR BOYS 
(twenty-first year). — BeginsSeptemberia, i838. 



Teachers. 



E MIRIAM COYRIERE. 
• Introduce* to UniTersitics and Colleges Superior 
Professors, Presidents. &c., also provides Tutors, Gover- 
nesses, and Teachers for every department of instnictioo. 
Can give the highest references. 

E. MiKiAK CoyRiBRB, 31 East 17th St., bet. Broadway 
and 4 th Ave 

EV. RANDOLPH WEBER WELL KNOWN 
Palaeontologist and maker of pen and ink scien- 
tific drawings, Ac Open for position in University, Col- 
lege or scientific eapeoition. References best colleges in 
Europe and America. Address, care 

E, MtRlAM CovRlKRK, 31 East i7lh St., bet. Broadway 
and 4lh Ave. 
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Investments. 



GUARANTY 

INVESTMENT COMPANY. 

70[ Capital $360,000. ^i 
|o Qoaraiiteed Fan Hortgages / 



Capital $250,000. ^0} 

Qoaraiiteed Fan Hortgages / |o 

Professional men and persons 
living: upon salaries will find these 
carefully selected morts^ages the 
very best investment for their sur- 
plus earnings. No loan is taken 
for more than 40^ of a conserva- 
tive valuation, and none where the 
value of land is not increasing. 

A HoQthly BuUe'fn Is published givinc full par- 
ti cu I an about every Lan 
Address for circulars ■ d the Monthly Bulletin 

HENRY A. RILEY. 

General Eastern Manager, 

191 Broadway, New York. 



7^ FIRST MORTGAGES. 7^ 

upon carefully selected farmi in the most flourishing and 
most rapidly growing parts of the We«t. 

^io Goaraateed Xortgages ti 
ti Debenture Bonds 6:^ 

Secured by similar m irtgages, and alsj by the capital of 
the issuing Company. 

THE EASTERN BANKING COMPANY, 

43 MILK STREET, BOSTON- 

Francis A. Osborn, Frts. Kdw. T. Merrihew, Treat. 



Alann's Keterenco Indexes. 

References lo and transcripts or transUtions of the lit- 
erature of ANV suBjBCT furnished by B: PICKMAN 
MANN. Washing-ion, D. C 

Correspondence tee, jo cents. Explanatory circular* 
free 
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Ku devoted a long and wetl^fiUed life. The successor of Professor 
Lovcritjg is Prof. B. O. Pcircc. who has given much promise in 
mathematical physics. 



Last wskk we called attention in a few words to Ihe 
struggle which is going on in the New York City Board of Educa- 
tion over Ihe election of a superintenilcnt of schools. It is a cause 
oE gratiiication to observe thAt the qiiesiir^n h^s been lifted above 
attd heyontl mere petty detail, and n^ade to rest on hroad educa- 
tional principles. Commissioner Spraguc. who has conducted the 
inquiry into the fitness of the present incumbent for re-election, has 
shown great ability and a thorough grasp of the real issue. In his 
examination of Mr. Jasper he brought out the fact that the latter 
did not attend educational meetings, did not write or speak on 
education, and for four years had made no attempt to vtsil and in- 
spect the schools systematically. On Iwing pressed for an explana- 
tion. Mr. Jasper said that he had no time Cor any of these things ! 
In other words, he is so busy marking examinaiton-papers. com- 
puting percentages, and doing other trivial clerical work, that he 
could not be in any sense of the word a superintendent of schools. 
This admission should be a source of shame, both to the Board of 
iiducation that permitted .such a state of affairs, and to the super- 
intendent who did not protest against it. It proves exactly what 
has been charged ; namely, that neither the majority of the Board 
of Education nor the city superintendent are fit for the positions they 
hold. In a series of interviews with (our or five of the most prom- 
inent and rcsiKrcicti educators in New York City, which a daily 
paper has puMished. substantially ihc same criticism that we made 
in these columns last wrck occurs. One said, " Our systein docs 
not properly educate, and ir conducted too much on the principle 
that the teacher's work Is to cram the pupil with hard facts." An- 
other added. " The theories of the Board of Education arc on trial. 
. . . The school system in this city is nothing more nor less than a 
magnificent piece of machinery, crushing out, whether designedly 
or not, all individii.ilily, anci tending to repress all Ihc natural 
activities of the pupil. Uniformity is the thing aimed at, and the 
uniformity achieved is that of mediocrity." These expressions 
come from men who have made education a lifelong study, and 
who know what they are talking ahoui. The force of such 
damaging testimony cannot be easily broken. 



The RESIGNATION OF Professor Loverinc of the chair at 
Har\-ard which he has held for fifty years calls for more than pass- 
ing mention, Professor Lovering first entered the sen.-ice of the 
college as a tutor in 1836. and in tH^H was elected Hollis professor 
of mathematics and natural philosophy. During this period much 
of the development of physical science has taken place, Professor 
Lovering's contributions winning for him tirst the presidency of 
the American Association, and later that of the American Academy, 
over which latter society he still presides, following in the line of 
the very distinguished men who have heJd the office. In accepting 
the resignation, which takes effect neicl fall, the president and lel- 
lows expressed tlieir beliel that '■its a teacher, an adminis tr.it ive 
officer, and a member of the f.icully, Professor Lovering has served 
Harvard College with perfect fidelity and loyalty, and with sound 
discretion. As a public lecluier and man of science, he has done 
honor to the university, and to itic department of instruction which 
be reprcscnied." They also felicitaic Professor Lovering and 
themselves upon the condition of a^ssured prosperity in which he 
leaTes the department of physics,— the department to which he 



THE YELLOWSTONE NATIONAL PARK. 

The present nundicr of Science is accompanieil by a map of the 
Yellowstone National Park, reduced from the surveys of the United 
States Geological Survey. The four-sheet map of the latter, which 
is l>:iscd on explorations during the years \%'&\ and 1885. gives for 
the first time accurate information regarding the configuration of 
mountains and valleys. We do not deem it necessary la dwell 
upon the wontlcrs of the park, which have for years and years 
proved so attractive to Americans as well as to foreigners, but it 
may be of interest to learn what measures have been taken of late 
to improve it and to preserve its natural beauties. 

As in 1886 Congress failed lo make any provision for the pay of 
the superintendent of the park, a dcuil of cavalry was sent to do 
duty m the [lark. t>nc of Ihc principal d.ingers the protectors of 
the park have to contend with are forcsc-fircs. many of which 
originate through the carelessness of camping-parties. In August, 
1S86, many square miles of woods near Gardiner River were thus 
destroyed before it was possible to check the progress of Ihe ^rc. 
Some uf these forest-tires are atlrihuted In unscrupulous hunters, 
who. being prevented from hundng in the park, resort to this 
method of drivuig the game beyond the park limits. It is staled 
that the park is surrounded by a class of old frontiersmen, hunters 
and trappers, who. as the game diminishes outside the park, in- 
crease their efforts, and resort to all sorts of expedients to get pos- 
session of thai which receives the protection of law. Some fires 
seem also to have l>ecn started by Uannock Indians from the L.emhi 
Reservation. 

AnolJier source of danger lo tlie beauties of the park ties in the 
vandalism of the visitors, which cannot be condemned too severely. 
The acting superintendent. Capt. Moses Harris, ^ys in his report 
to the secretary of the interior, [886, regarding ibis subject ; — 

" It is apparent from the most casual observation that ihe means 
bercloforc cmploj'cd for the preservation of the natural objects of 
wonder and beauty in the park have been entirely inadequate. It 
may be said without exaggeration that not one of the notable gey- 
ser formations in the park has escaped mutilation or defacement in 
some form. Those tliat have been most fortunate are covered with 
lead-pencil inscriptions recording the names o( those shallow- 
minded visitors to whom such a distinction is a pleasure. A lead- 
pencil mark seems to be a very harmless defacement, but names 
bearing date of 1880 are still discoverable through the thin deposit 
of silica; and, if this marking should go on unchecked, in a very^ 
few years these once beautiful foimaltons will have become un- 
sightly and unattractive objects. At the Upper Ge>*scr Basin 
names with date of June, 1886, h.i.vc been chiselled into the solid 
geyseriie so deep, that, in ihc slow process of nature, many years 
must elapse before this mutdatiun will be obliterated. Not con- 
tent with the defacement of the lurm-itions, efforts are constantly 
being made lo destroy the gc>'sers themselves by throwing into 
them sticks, logs uf wood, and all sorts of obstnicttons. The erup- 
tive force of several of the geysers has been totally destroyed by 
vandalism of thi« character. The footsteps of the throngs of vis- 
itors arc wearing away the delicate and lacc-Iikc tracery of the 
silicious (Icposiis. and in a few years the formatJona surrounding 
the geysers will present the appciraiice of the worn pavements of 
a city street. The wilful defacement of these beautiful objects can 
only be prevented by watchful supervision, supported by the rigid 
cnforcemenl o( lawful penalties. A certain amount of wear and 
deterioration, incident to the multitude of visitors, is probably un- 
avoidable." 
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In the annual report for 1887 the superintendent gives an inter- 
esting statement regarding the game living in the limits of the 
park : — 

" Immense herds of elk have passed the winter along the trav- 
elled road from Gardiner to Cook City with the same safety which 
herds of domestic range cattle enjoy in other localities. Several 
stacks of hay, which had been placed along this road in anticipa- 
tion of winter freighting, were appropriated and doubtless enjoyed 
by these animals. It is difficult to form any accurate estimate con- 
cerning the number of elk that passed the winter in the park : cer- 
tain it is that the number that wintered tn the valley of Lamar 
River and on its tributaries have been estimated by all who saw 
them at several thousands. The elk are accustomed, when driven 
out of the mountains by the snows of winter, to follow down the 
course of the mountain-streams into the lower valleys. For this 
reason but little efficient protection can be afforded to this species 
of large game in the park except upon the Yellowstone River and 
its tributaries. 

" The elk which follow down the outward slopes of the moun- 
tains surrounding the park, along the tributaries of the Madison 
and the Gallatin on the west, or the Snake River on the south, 
pass beyond the park limits before the hunting-season permitted by 
the territorial laws has closed, and fall an easy prey to the hunters 
who are in wait for them. 

"A small number of buffalo still remain in the park, but, after 
as careful and thorough an investigation as is practicable, I am un- 
able to state their numbers with any approach to accuracy. My 
impression is, that they have been heretofore somewhat overesti- 
mated, and that at the present time they will not exceed one 
hundred in number. They are divided into three separate herds. 
One of these ranges between Hell-roaring and Slough Creeks in 
summer, well up on these streams in the mountains, outside the 
park limits ; and in the winter lower down, on small tributaries of 
the Yellowstone, within the park. If the reports made several 
years ago can be relied on, this herd has rapidly diminished, and 
it is doubtful if it now exceeds some twenty or thirty in number. 
Whether or not this decrease has been due to illegal killing by 
hunters, or to other causes, I am unable to say, though I do not 
believe that many have been killed within the past two years. An- 
other herd ranges on Specimen Mountain and the waters of Peli- 
can Creek. The herd was seen by reliable parties several times 
last winter, and was variously estimated at from forty to eighty. 
A traveller on the Cook City road claimed to have counted fifty- 
four near the base of Specimen Ridge. A scouting-party which I 
sent out during the month of May found but twenty-seven head of 
this herd, with four young calves. It is possible that the herd at 
this time was broken up, and that but one portion of it was found. 
The third herd ranges along the continental divide, and is much 
scattered. A band of nine or ten from this herd was seen several 
times this spring in the vicinity of the Upper Geyser Basin. It will 
take close observation for several years to determine with any cer- 
tainty the number of these animals, or whether or not they are 
diminishing in numbers. It is practically certain that none have 
been killed within the park limits during the past two years, and 
yet there ts an equal certainty that the present numbers do not ap- 
proach those of past estimates. 

" Large numbers of antelope are found in the park. A herd of 
some two hundred passed the winter within a mile of the town of 
Gardiner, pasturing on the plain between the Yellowstone and 
Gardiner Rivers, south of the town. They were unmolested, 
though it was found necessary to occasionally drive them back to- 
wards the hills, that they might not get beyond the park limits. 

" The mountain sheep are found in all of the mountain ranges 
within the park. A band of seven or eight spent a large portion of 
the winter in the cliffs along the travelled road between Mammoth 
Hot Springs and Gardiner, and they became so accustomed to the 
sight of travellers as to manifest but little more timidity or wild- 
ness than sheep of the domestic variety." 

The prog^ss of road-construction in the park has been greatly 
retarded by the lack of sufficient appropriations. It is greatly to be 
regretted that the beauties of the park, that, in the words of the 
statute, has been " set apart as a public park or pleasuring-ground 
for the benefit of the people," is not rendered accessible in all its 



parts to the public by the construction of roads and bridges, the 
cost of which has been estimated at $130,000. 

It appears that the only method of enforcing the laws and regu- 
lations regarding the park is the expulsion of all offenders, there 
existing no court which has jurisdiction over such cases. The 
superintendents of the park have for a number of years asked that 
such a court be estabhshed, but so far Congress has not acted upon 
their suggestions. 

It seems, however, on the whole, that the park is well protected 
from injury, and the steadily increasing number of visitors shows 
that it has not decreased in attractiveness either to Americans or 
to foreigners. 

A NEW SCIENCE OF MIND. 

The authorities of the College de France, the representative in- 
stitution of the higher education in France, have transformed, as 
already reported in Science, the chair of the ' law of nature and of 
nations ' into a chair of ' experimental and comparative psychology.' 
The significance of this action lies in its caUing the ' new psychol- 
ogy ' to a co-ordinate rank with the more widely recognized and 
historically sanctioned sciences. This honor has naturally caused 
considerable inquiry as to the nature and the objects of the new 
science ; and M. Paul Janet, the well-known writer on ethical topics, 
undertakes to enlighten his countrymen in this regard (' Une 
Chair de Psychologic Experimentale et Comparie au College de 
France," Revue de Deux Mondes. April i, 1888). 

M. Janet, with perhaps pardonable patriotism, poses the new 
psychology as of French origin, but it is really connected with the 
past by many roots. It is related to the objective study of mind 
furthered by Hartley and Locke, by Descartes and Cabanis ; its 
welfare has been more essentially secured by the general renais- 
sance of physiological and neurological studies of which the name 
of Johannes Miiller is representative ; the modern alienists drew 
attention to the valuable mine of mental phenomena that disease 
laid bare ;' and, after it emerged as an independent study, it willingly 
acknowledged its indebtedness to physics and physiology, as well 
as to psychiatry and anthropology, without forgetting its parentage 
from the psychology of the past, itself the result of a progressive 
philosophic insight. 

The term 'physiological psychology,' though quite generally in 
use to describe the new movement, really expresses but one, though 
perhaps the most important and advanced, division of a scientific, 
or, as M. Janet prefers, an objective psychology. The new psy- 
chology, however, is characterized as much by its method, its spirit, 
as by its contents ; and it was for this reason that the chair was 
called one of ' comparative ' and ' experimental * psychology. 

Difficult though it is to summarize the various lines of interest 
that unite workers in the several specialties of the new psychology, 
the attempt may be useful. From the physiological side, psychology 
finds that the phenomena with which it is concerned occur in con- 
nection with a materia! organism of an intricate and mysterious 
construction. The analogues of the acts which we recognize in 
ourselves as the indices and concomitants of psychic states are un- 
mistakably found in the lower animals. No matter how far down 
in the scale we descend, we nowhere lose the thread that makes 
the world akin. "The tendency of modern inquiry," says Mr. Ty- 
lor, " is more and more towards the conclusion, that, if there is 
law anywhere, it is everywhere ; " and in the amceba stretching out 
its extemporized arm in response to an irritation in its environment, 
psychology detects a real though remote analogy to that varied and 
far-sighted adaptation of means to ends that characterizes the life of 
a high civilization. The problem, then, is to trace the successive 
stages of this co-ordination of nervous structure with psycho-physi- 
ological function ; to see reflex act emerging into instinct ; to see 
instinct acquiring more and more adaptability, and sending the 
young into the world less freighted with the ready-made acquisitions 
of their ancestors, and freer to shape their lives according to out- 
ward conditions, until, in the human infant, nature presents at once 
the most helpless and the most educable of organisms. This gen- 
eral problem includes many special ones. In ascending the evolu- 
tionary scale, the nervous system increases in complexity ; the parts 
become more specialized and more integrated ; finer methods of 
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-study are nicedecl : and when we ascend to the highest product of 
«volution, the cortex of the human ccrebnitn. wcare presented with 
the most interesting a* well ns with the most iMitHing aspect of the 
problem. A combination of methods, applied with patience and 
ingenuity, has divested the problem of some of its mystery. By 
co-ordinating the symptoms during life with the lesions revealed in 
the post-mortem examinalion ; by exposing the brains of the lower 
anjmnis to definite injuries, and carefully recording the results : by 
removing certain sense-organs or other parts indcvcloping animals, 
and observing the defects of organijiatinn in the adult ; by utilizing 
the exceptions that nature presents, — we have acquired a knowl- 
edge of the laws of the nervous system thai would have seemed 
Utopian to our fathers, and that lias aheady enabled the surgeon to 
predict ihc location of and remove a tumor in (tic brain. 

The study of the senses has acquired a deeper and a richer mean- 
ing since the recognition of its place in a forming science has come 
about. Therevolutiunary discoveries of ilclinholti, whose success 
is so largely due to the union of two sciences, have induced others 
(0 continue the work in a hundred directions : and as indicative of 
the promise that these researches hold out, may be citctl the con- 
viction of an eminent physicist. Professor Mach, that the next great 
movement in the progress of science must come from the union of 
psychological points of view with physical methods and results. A 
mere mention of the many investigations that owe their origin to 
the work of Fechner and the formulalion of his jisyclio- physic law 
must suffice to indicate the great activity in this ^eld, and to justify 
the title of an experimenul psychology. Moreover, the measure- 
ments of the time taken up by various psychic processes, the ex- 
perimental study of memory, of attention, of the association of ideas, 
of the biliitcral functions, of rhythm and the time-sense, of space 
and time perceptions, and soon, have led to the development of a 
mass of ingenious apparatus, and have made the psychological lab- 
oratory an indispensAble requisite for its satisfactory instruction. 

Morbid i>sychology is a rubric of paramount importance to the 
full and clear comprehension of the phenomena of mind. The 
genesis of illusions and hallucinations, the perversion of the natural 
channels of the emotions, the disintcgr.iiiun of the elements of 
personality, the dissolution of the logical powers, — all these prah- 
iems transform the apparently wild and chaotic picture of the mad- 
house into a sad but interesting record of the process of character 
and of mind building. This interest is heighteneil by ivmembering 
that here ties the key to the understanding of the psychic epidemics 
Ihat in the jwst have upset the rationality of tiLinkind. and trans- 
formetl the incoherent I>ahbling of some demented soul into the 
mysterious utterances of a revealed spirit, ft is furthermore heigh- 
tened by the notice that the phenomena conveniently grouped as 
* psychic research ' arc attracting, and always will attract. Hypno- 
tism, after an adventurous anil uncertain existence in the hands of 
charlatans, has been .-tdmitted into science ; and although the 
literature of the topic, at least in France, is increasing out of all 
proportion to our insight into the nature of the phenomena, yet 
enough has been established to recogntie in this semi-morbid con- 
<Lition the ke)' to the solution of many otherwise barely accessible 
problems. With regartt to those borderland phenomena, — * telep- 
athy,' 'cl^urvoyancc,' and the like. — they illustrate the subtle- 
ness of the process by which false systems gain success, and 
demonstrate the advisability of having men who can speak on such 
topics with the authority of trained experts. 

What its votaries have deservedly digniHied into the science of 
' anthropological psychology * offers a most attractive field for re- 
search. The customs ami thought-habits of primitive peoples not 
only record the first stages in the progress that leads to cul- 
ture, hul prevent the formulation of notions that seem true enough 
■when tested by our own civilization, but reveal the provinciality of 
llieir origin when applied to more rudimentary conditions of life. 
Instead of rtsum^An^ tlie many rubrics that here contribute to the 
completeness of a sdenti6c psychology, one may refer to the works 
of Mr. E. H. Tylor as exemplifying at once the attractiveness of 
the subject, and the value of the results, under a learned and skil- 
ful treatment. 

II we conclude this survey with the mention of the psychology of 
the develo[Mng child, glimpsing as it does, in the budding capabil- 
ities of the infant, the microcosm of the race and an epitome of the 



struggle for civiliiation. it is not because the lines of research 
have been exhausted, but that, with the scope of the science thus 
outlined, what remains to be done will probably be suggested by 
what has been said. The psychology of the infant is not the only 
point at which psychology and education touch ; but everywhere 
education must refer lo psychology-, of which, in the highest sense, 
it is only the practical application. 

The movement has not been without its opponents. The cry 
has been raised that it is not a science, but a mere aggregation of 
disjoinlrd facts : it shines by borrowed wealth. But the force of 
this objection is weakened, if wc rcmcmbcrthat a science maintains 
its individuality quite as much by the point of view from which it 
reg.Trds its subject-matter as from the nature of the subjecl-niatter 
itself. It is not an evidence of weakness for one science to borrow 
from and build upon another; but it testifies to the unity of the 
phenomena of nature, and reduces the division of the sciences to 
what they at bottom represent, — the classification of the direction 
of men's interests. The chaotic condition of the facts with which 
psychology deals is rapidly dbappearing, and it may yet hope to 
receive a unifying impulse such as Darwinism gave to looiogy. U 
is, at all events, better to have a collection to arrange when the 
true method of arrangement shall be discovered, than not lo col- 
lect because the ideal arrangement is not yet at our s<;ruicc. 

Again ; there arc some, who, heedless of tJie caution of George 
Henry Lewes. ^ that ihe first question is not, " What docs it lead 
to?" but, "Is it true?" — see in the objective study of mind the 
downfall of idealism, and of all the valuable beliefs tltat have 
clustered about it. They stigmatiic it as materialistic. This is 
surely a misunderstanding. The history of the movement docs 
not bear out such an accusation. The men the spirit of whose 
work is in lire with a scientific psychology — Lotie, Helmholir, 
Fechner. Wundt — are all of them the very opposite of materialists. 
The new movement docs not attempt to usurp the place held by 
other studies, except as it is an advance upon them : it docs not 
pose as the only department of philosophic learning. Its profes- 
sors have fortunately been men of liberal sympathies, and deeply 
imbued with the historical sense. They do not claim lo have 
created a science entirely new. unique, and undreamt of, but 
appreciate their development from the past. Their aim is lo retain 
for the study of mental science that high place which has always 
been .-iccorded it, by making it progressive and abreast of modem 
learning. 

Professor Kibol. in ihe opening lecture of his course al the Col- 
lie de France [Rrvue Sa'enir/iyur. April 14.), taking a bird's-eye 
view of psychological activity in the various countries of civilization, 
saw everywhere signs of great promise. The literature is increas- 
ing both in value and in quantity. The science has reached the 
■ monograph * st.ige. Journals specially devoted to its inlerests, 
such as Ihe Phihsophischf Siuditn. the R€vui Phihwpkique, the 
Rivista di Fihiofia ScUnUJka. and our own Atntricau yournai 
0/ P^koiogy, are flourishing ; and laboratoties and professorships 
for the dissemination of its teaching are being established al the 
icaiJing universities. With the advantages that the youth and 
plasticity of our cducitional institutions give them, and the success- 
ful examples of the leading universities before them; with the 
practical ends that the new movement embraces; and with our 
pushing enthusiasm to have every thing that is new and good, — it 
seems justifiable to predict for scientific psychology a large and 
representative following in this country, Joseph Jasi'kow. 



AIJORIGINAL ARCHITECTURE IN THE SOUTH-WEST. 

A FlELD-PARTV of the Bureau of Elhnolog>-, in charge of Mr. 
Victor Mindeleff, has recently returned to Washington, bringing a 
large amount of new and valuable material. For a number of 
years past Mr. Mimlelcff's investig.itions liavc been confined to the 
architecture of the South-west. One of the most interesting places 
visited by him during the past season was a group of cavc-dwctl- 
ings silu-itcd about eight miles north-east of Flagstaff, Arizona. 
These ruins had previously l>ccn visited by Major Powell and Mr. 
Stevenson. 

The remains occupy the summit of a cinder cone, and extend 
some distance down the south side. The roonu are numerous. 
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and are excavated in the top and sides of the cone, forming rough, 
dome-shaped cavities, with an opening for ingress in the rounded 
or flat top of the dome. These cavities are densely grouped on the 
summit of the cone, and more scattered lower down. Halfway 
from the summit to the lowest level of occupation were found traces 
of a continuous rampart wall. 

Large tumps of the porous substance composing the hilt had been 
removed to form the chambers, and piled up outside, forming rude 
walls enclosing the openings. Some of the chambers are quite 
small, and were probably used for storage, .as the only means of 
access to them is through the larger rooms. The floor-levels vary 
considerably : many of the storage-rooms arc several feet higher or 
lower than the connecting large room. This difference in floor- 
level is in some cases the result of an effort to conform to the topog- 
raphy of the site. 

The entrances are usually much broken away, but were probably 
rectangular. In several cases a rectangular niche or channel, form- 
ing part of the entrance-opening, was seen, occurring sometimes in 
the centre, sometimes at one end of the side of the same. These 
channels may have served as chimneys, as there is considerable 
evidence of smoke-blackening in the recesses, as well as on the roof 
of the cavities. An abundance of fragments of metateswas found, 
of the massive type which occurs in the vicinity of Globe, and also 
some complete ones. Upon the upper part of the cone a consider- 
able number of potsherds were seen, all the fragments quite 
small. 

Some cliff-dwellings in Walnut Cafion, about twelve miles south- 
east of Flagstaff, Arizona, were examined. The ruins are quite 
small, rudely and carelessly built, and suggest occupation by a small 
community and for a short time. They are distributed over several 
ledges of the cailon at varying heights from the stream-bed below. 
At the time of the visit the bed of the stream was dry. Above, ad- 
joining the cailon brink on the north, occur several clusters of 
rooms which probably had some connection with the cliff-dwellings. 
Two piles of stones — the remains of rude walls — were seen at a 
distance of three or four miles from the cliff-dwellings. They 
seem to be the remains of single rooms. Similar vestiges were 
found at points north of the vicinity of the cave-lodges above de- 
scribed. 

In the vicinity of Keams Carton, Arizona, an extensive group of 
ruins was examined, occurring along the north border of the 
Jeditoh valley, on an escarpment overlooking that valley. There 
are seven ruins in the group, so far as known, distributed over an 
extent of twelve miles. The westernmost and largest ruin is known 
as Awatobi, or under its Navajo name of ' Talla Hogan.' It has 
been often visited by parties of the Bureau of Ethnology and by 
others, and has been identified as the Aguatobi of Espejo's narra- 
tive (A.D. 1583). It was occupied only a short time after Espejo's 
visit. The whole group of ruins is directly connected by tradition 
with the present inhabited villages of Tusayan (Moki), having been 
built and occupied by gentes whose descendants constitute a por- 
tion of the present Shimimo Indians. Awatobi is an extensive ruin, 
and others of the group are but little inferior in size, though in the 
latter, as a rule, no standing wall remains. The direction and dis- 
tribution of the walls can, however, be easily traced. All the ruins 
of this group occur on the immediate edge of the escarpment, and 
overlook wide areas of valley-bottom, including fine stretches of 
cultivable land. 

The party afterwards camped for some time in the vicinity of 
Oraibi, the westernmost and largest of the present villages of Tusa- 
yan. The work here was a continuation of the work of a party 
which visited Oraibi in 1882, when the village was surveyed. A 
study was made of the constructional devices in use at Oraibi and 
some of the other villages, and many pholographs of interesting 
features were made. The methods in use here are more primitive 
than in ony other pueblo. They show also less white or Mexican 
influence, and consequently are valuable as throwing light on prim- 
itive architecture. 

Two interesting ruins were discovered and surveyed. They were 
both found upon the west side of the * Oraibi Wash," a large valley 
running north and a little east from Oraibi. from which the ruins 
are distant seven and fourteen miles respectively. They both occur 
upon the summits of small buttes detached from, but close to. the 



edge of the mesa forming the west side of the valley, and are so 
situated as to command an extensive view of the valley proper and 
of one or more of its smaller branches. The buttes are quite simi- 
lar in character. The summit, in both cases, is of small area, 
formed of bare rock, almost flat, and breaking off almost continu- 
ously around its edge into a ledge eight or ten feet high. The 
ruins occupy the whole of the summit, and extend down over the 
slopes, which fall away from the base of the ledge. The ruins 
themselves are similar in character, and both are directly connected 
traditionally with Oraibi. The Navajos also have legends concern- 
ing them. 

In the northern ruin was found an interesting cave, or under- 
ground apartment, occurring within the ruin. The entrance was 
very small, and had been, until recently, carefully concealed. It is 
said to have been broken open by Navajos in search of ancient 
pottery. Inside were found some well-built stone walls with sup- 
porting timbers, but the cave was too much filled up with dust and 
dibris to permit much exploration without excavation, for which 
both time and means were lacking. A visit was paid to the small 
village of Moen-Kopi, which is inhabited during the farming season 
only, and occupies the same relation to Oraibi that Ojo Caliente, 
Nutria, and Pescado bear to Zui\i, — a sort of outlying settlement or 
farming pueblo. It is situated on the north side of the Moen-Kopi 
Wash, which for some distance above and below this point pre- 
sents an almost vertical wall. Here, however, the carton wait 
breaks down into a gentle slope, and a small valley puts out to the 
north. It is at the junction of this valley with the main carton 
that the village is located, about halfway up the slope. In the 
smaller valley are a number of fine springs, situated some distance 
above the carton bottom. These springs probably determined the 
location of the settlement. The whole of the valley was under 
cultivation, being irrigated from these springs, as was also a con- 
siderable portion of the bottom of the canon proper, over- 
looked by the village. Farther down were large 6elds of com 
and wheat. One of the most interesting things to be seen in this, 
vicinity is the cotton-fields. Cotton was grown by these Indians 
prior to their discovery by the Spaniards, and occupies a very im- 
portant place in their mythology. It is a sacred plant, and gar- 
ments or articles of apparel made from it are used only in the sa- 
cred ceremonials. At the present time Moen-Kopi is the only 
place where cotton is grown, but tradition mentions several other 
localities. Seeds of North Carolina cotton and Maryland water- 
melons, sent out in 1885. were found to have deteriorated but 
slightly, though they had passed through two plantings. The cot- 
ton is not allowed to ripen on the stalk ; but the pods are broken 
olT while yet green, and laid in the sun, upon the roofs of the 
houses, until they burst open. This village is but fifteen or twenty 
years old, but has been built on the site of an older settlement. 

Subsequently the party spent six weeks at the Chaco ruin. These 
ruins have been frequently described, and ground plans of some of the 
larger ones have been published. An accurate survey of the more im- 
portant ruins was made, and the plans secured reveal many impor- 
tant points. The drawings and descriptions of Simpson and Jackson, 
made in 1849 and 1877, are of so general a nature as to be mis- 
leading. No such symmetry, for example, as that portrayed in 
their plans, is to be found : in this respect the Chaco ruins are not 
superior to hundreds of others. The quality of the masonry has 
also been much exaggerated, though doubtless unintentionally. A 
close examination revealed great ignorance, on the part of the 
builders, of some of the simplest principles of construction. An- 
other feature of interest was the very plain evidence of successive 
or different occupation. In Pueblo Bonito, the largest ruin of the 
group, three distinct types of construction were found, lapping over 
and extending into each other. Several ruins not previously known 
were surveyed, and others were visited. Mr. Morgan attempted to 
identify the Chaco ruins with the celebrated ' Seven Cities of 
Cibola ; ' but the number is nearly seventy, instead of seven. Upon 
the exposed or south side of the carton bottom area great number of 
ruins which so far have been overlooked, though they are not in- 
ferior in extent to the well-preserved specimens under the nortli 
cliff; they are, however, almost completely obliterated through the 
action of the elements, There is no reason to suppose, however, 
that the ruins on the south side of the carton bottom are more 
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xncient than those upon ihe nonhern skle: their exposed position 

has iimply hastened ihcir tlesiruction. 

Late in the reason sooic of the party visited and made a survey 
of the Pueblo of Jeiiie-z. silualed upon a creek of llie same iiiinie. a 
small Iriliutnry of ihe Kio Grande. An .iccuraie ground ))I»n was 
inaije, corresponding in every respect to llie plans made in previous 
years o( the pueblos of iht Liltle Colorado, 

Al v;irious limes during the progress of the field-work, opportu- 
nities were affurdetl of ciiakin^ studies of Navajo arciiileclurcr. 
Thes*! Indians build a house of a rudely conical form, composed of 
brush and earth upon a sup|>orting framework of timber ; and iheir 
• hogans ' arc of considerable tnlcrcst. and throw much light on 
primtlii'e house-construction. While the party ivas at Keam's 
Canon a large nunilwr of these houses were exaniined. under the 
guidance and with the help of some of the best men in ihe tribe, 
No less than five distinct types of structures were found, although 
Ihe details of construction are miniilcly pr<fscnl)ed and rigidly ad- 
hered to. The ■ hogans ■ alwiiys front iheeast; and the erection of 
one is an imporlatit .ind a sacred event to ihusc interested, being 
accompanied by many ceremotuol observances and an elaborate 
ritual. 

The material collected during the field-season will be incorpo- 
rated into reports now being prepared by the Bureau of Ethnology. 



E.XPLORATIONS IN GREENLAND, 

I^f the year 18S6 the Danish Government sent out an expedilion 
for the exploration of the region nf Upernivik and Tassiussak. which 
had hitherto been almost unknowoi. Lieutenants Ryder and Bloch 
wintered in U|>crnivik, and intended to set otit early in spring an an 
expedition norihward. Unfortunately the winter proved to be very 
se»*crc, and the dreaded dog'i disease swept away the dogs of the 
natives. conipeHing the enplorers to stari .is soon as the increasing 
daylight permitted, as the dogs were wanted for sealing in April 
and May, On Kcb, 21, 1887. they IcJt Upernivik, and on the (ol- 
lowing day arrived at Tassiussak. the most northern trading- 
Station. Here they procured a few dogs, and coniinuetl their 
northward journey, the thermometer ranging const.inily under the 
freezing-point of mercury. As the Grcenlamlers did not build 
snow-house*, travelling was very difficult, and the explorers as well 
as their Eskimo companions suffered severely from fnasi-biles. 
The difTKullies were increased by deep snow ; and as no ice-bears 
were met with, on whicti the travellers had to rely for dog's hod. 
they were compelled very soon to turn Iwck, The faitui-e of this 
expedition 10 leacb the northern parts of Melville Uay Is to be 
greatly regretted : but its results show that an exploration of the 
coast by means of dog-sledge, and early in spring, is not at all dif- 
ficult. 

The travellers reached Upernivik in March, and in April ex- 
plored the large fiord east of the colony. Here the velocity of the 
glacier which empties itself into the sea was measured, antl found 
to be thirty-three feet, while in August it amounted to ninety-nine 
feet in twenty-four hours. This result is vcr>' remarkable, as 
measurements of the southern gLicicrs show a comparatively uni> 
form velocity throughout the year. 

On May 7 the first sign of open water was seen on the western 

horizon; on May 23 the tirsi w]),iler made his appearance on the 

outside islands : but the harbor of Upernivik was not open until 

June tl. This was considered a taic d.\te for the breaking-up of 

Ihe land-ice on the GrccnUnd coast ; while in Melville Bay it lasted 

well into July or August, and on the west coast of Baffin Bay even 

until late in August. On June 36 Lieutenants Bloch and Ryder 

made another start northward with two boats. Their progress 

pWas greatly retarded by the prevailing fogs, while drifting icebergs 

Iriade travelling dangerous. On Aug. 4 they reached their extreme 

■ rortheni piiiiii in 74" 25' iiotlli latitude. The sea farther to the 

nonh ward was covered with ice; and as the homebound vessel. 

which the travellers were instructed to take at Upernivik. lefl on 

Aug. 15, they were obliged to return. 

Among the results of this journey one is of great interest.— the 
fact that even the citrcmc northern point reached by the expedi- 
tion is inhabited by Eskimo, who visit it every spring. The most 
northern native village is Ilivliarsuk in 73° 30' north latitude; but 
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farther north numerous ruins of villages were found, and the 
Eskimo had names for every point and island. Thus it appears 
that the distance between the North Grecnlanders and the inhabit- 
ants of Smith Sound is not so great as was generally assumed, and 
it becomes very probable that intercourse between these tribes in a 
limited degree existed not very long ago, or maybe still exists. 



SCIENTIFIC NEWS IN WASHINGTON. 

Collectors and Collections of Jewels and Precious Stones : an Interesting 
Chapter by George F, Kunz, —A Steel ' Vacuum ' Balloon : the Ab- 
surd Proposition of a Scientific Crank indorsed by a Committee of 
Congress. — Death of Prof. E. B. Elliott : a Great Loss to Science. 
The Tape-Worm in Sheep. 

Collections of Jewels and Precious Stones. 

The following is an extract from a paper lately prepared by Mr. 
George F. Kunz of Tiffany & Co., New York, which will be used 
as the basis of a report on precious stones, which will appear in the 
volume on ' Mineral Resources of the United States,' to be issued 
by the United States Geological Survey a few months hence : — 

" A regrettable dispersion of jewels and precious stones took 
place on May 12 and 14, 1886, when the famous collection formed 
by the late Henry Philip Hope, and exhibited at the South Kensing- 
ton Museum for many years, was sold at auction. The Hope col- 
lection included the saphtre merveiUeux of Madame de Genlis's 
'Tales of the Castle ;' the King of Candy's cat's- eye, the largest 
known, having a diameter of an inch and a half ; the Mexican sun- 
opal, carved with the head of the Mexican sun-god, and histori- 
cally known since the sixteenth century ; an enormous pearl, the 
largest known, weighing three ounces, and two inches in length ; 
the aquamarine sword-hilt made for Murat, King of Naples ; and 
also many curious diamonds, sapphires, emeralds, and several 
hundred unique and magnificent gems. Such a collection should 
be preserved intact as a national possession. 

" In 1886 it was decided by the French Assembly that the crown 
jewels, with the exception of the famous ' Regent ' diamond, two 
of the mazarines, and a few historic pieces reserved for the national 
museums, should be sold at public auction. These exceptions 
were made because it was feared that they would fall into the 
hands of Americans. The sale of this great historic collection 
took place in May, 1887. The 48 parcels were subdivided into 146 
lots; and there were 68 buyers, 12 of whom bought over 1,000,000 
francs' worth each. The largest lot, the great corsage, which sold 
for 811,000 francs, was purchased by a single American firm, the 
largest buyer at the sale. The purchases of the firm amounted to 
2,249.600 francs, or about 34 per cent of the entire sum realized ; 
while as to quality, the same firm obtained more than two-thirds of 
the finest gems. Among them were the three mazarines ; a pear- 
shaped rose brilliant, weighing 24!^ carats, for 1 28,000 francs ; a 
pear-shaped white brilliant, weighing 22^ carats, for 81,000 francs ; 
a white brilliant, weighing 28/^ carats, for 155.000 francs ; and an 
oval brilliant, weighing 1%^ carats, for 71,000 francs ; or 435.000 
ffancs for the four. All but one of their purchases were secured 
by private American customers. The great interest attached to 
this sale was due not only to the fact that many of the gems were 
of very fine quality, but also to their historic associations. The 
history of many of them could be traced back several hundred 
years. In its way this sale did more than any thing that had be- 
fore occurred to establish a reputation abroad for American taste, 
wealth, and enterprise. 

" The collection of antique gems, numbering 331 pieces, formed 
by the Rev. C. W. King of Trinity College, England, the greatest 
of all writers on engraved gems, was sent to the United States for 
sale in 1881. This collection represents the keystone and the 
summing-up of Mr. King's vast knowledge, and none has ever been 
more thoroughly studied. His numerous writings mark an epoch 
in the study of this branch of archsotogy ; and only the loss of his 
sight led him to part with his treasures. The growing interest 
and taste in archjeological matters in the United States induced 
him to send it here to be sold intact. In October. 1881, through 
the friendly mediation of Mr. Feuardent, it was purchased, and 
presented to the Metropolitan Museum of Art, by Mr. John Tay- 



lor Johnson, then president of the museum, where it has since re- 
posed. 

" Near it will be placed the Somerville collection. Mr. Somer- 
ville, a Virginian by birth, and a gentleman of fortune and artistic 
tastes, while spending the past thirty-two years of his life in Eu- 
rope, Asia, and Africa, has collected cameos, intaglios, seals, and 
other historical gems; and, as a result of his liberal expenditure of 
time and money, he is to-day the owner of one of the most unique 
and valuable collections of engraved gems in the world, numbering 
over 1,500 specimens, including Egyptian, Persian, Babylonian, 
Etruscan, Greek, Roman, Aztec, and Mexican glyptic or jewel- 
carving art. All of these are represented by specimens of singular 
excellence, affording us a panoramic view of the achievements of 
civilized man in this direction. This remarkable collection, now at 
his home in Philadelphia, has been loaned to the Metropolitan Mu- 
seum of Art, New York, where it will soon be placed on exhibition, 
and the public will be afforded every facility to study the beautiful 
achievements of the glyptic art. 

" Of greater antiquity and archaeologic value, because represent- 
ing a period before gems were cut in the form of intaglios, is the 
collection of the Rev. W.Hayes Ward, consisting of 300 Babylonian, 
Persian, and other cylinders. Two hundred of these he himself 
collected in Babylon and its vicinity, and sold to the museum at a 
nominal figure. Since that time he has collected 100 more cylin- 
ders. Many of them date from 2500 B.C. to 300 B.C.and arecut in 
lapis lazuli, agate, carnelian, hematite, chalcedony, jasper, sard, etc. 
"The death of Dr. Isaac Lea of Philadelphia, which occurred 
Dec. 19, 1886, in his ninety-fifth year, robbed the world of a great 
investigator in the field of precious stones. During the last twenty 
years of his exceptionally long and useful life, he devoted almost 
his entire time to studying the microscopic inclusions in gems and 
minerals ; and the cabinet he left contains thousands of specimens 
of rubies, sapphires, chrysoberyls, tourmalines, garnets, quartz, etc., 
all of which he had subjected to the most rigid microscopic scru- 
tiny, noting every interesting fact on the accompanying label. 
Only a small part of his work on this highly interesting subject has 
been published by the Philadelphia Academy of Sciences, in two 
papers (in 1869 and 1876), but Dr. Lea made ample provision in 
his will for the publication of the remainder. His extensive collec- 
tions of minerals and shells were bequeathed to the National 
Museum ; and the gem-collection, to his daughter. Miss Lea. 
Two months before his death, 1 spent two hours with him, exam- 
ining a series of quartz inclusions, over which he worked with all 
the enthusiasm and brightness of youth. 

" One of the many benefits traceable to the New Orleans Exhi- 
bition was the appropriation given to the National Museum for 
their exhibit. This was wisely expended by Prof. F. W. Clarke in 
the purchase of a complete series of precious stones, many of 
which, although not expensive, are still the finest in the United 
States, from an educational standpoint. Since the exposition many 
fine specimens have been added by purchase and donation, espe- 
cially the diamonds and pearls presented by the Iman of Muscat 
to President Buchanan, consisting of 138 diamonds and 150 pearls, 
all of good quality. The collection numbers about 1,000 speci- 
mens, and embraces almost every known variety of precious stone, 
many of them in very fine examples." 

A Proposed Steel * Vacuum ' Balloon. 

The committee of the House of Representatives on acoustics and 
ventilation has actually reported favorably a bill appropriating 
seventy-five thousand dollars to subsidize a man who thinks he can 
construct a steel ' vacuum ' balloon of great power. He is to be 
allowed to use the facilities of one of the navy-yards for the build- 
ing of his machine, and is to have the money as soon as he has 
expended seventy-five thousand dollars of private capital upon his 
air-ship. 

One of the mathematical physicists of Washington was asked by 
a member of Congress whether such a balloon could be successfully 
floated. He set to work upon the problem, and here are some of 
his results, which are rather curious: — 

A common balloon is tilled with hydrogen-gas, which, being 
lighter than air, causes the balloon to rise and take up a load with 
it. But, as the pressure of the gas within is equal to the pressure 
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of the atmosphere without, no provision other than a frmlerately 
strong silk bag is required to prevent collapse. The inventor of the 
proposed steel balloon hoptrs lo gain greater lifting-power by using 
a vacuum instead of gas, the absence ol substance of any kind being 
lighter than even hydrogen-gas. But he has to contend with the 
lenilency of the shell lo collapse from the eitorinous pressure of the 
atmosphere on the out?.ide, which would not he counterbalanced 
by any thing in&iile of it. 

The first question which presented itself was, how thick could 
the metal of the shell be made, so that the buoyancy of the sphere, 
which would be llic niou economical and tlie strongest form in 
which it could be constructed, would just rtoa.t it without lifting 
any load? The cuin|jiitation» showed that the thickness of the 
metal might he .oaoon nf the radius of the shvti. For example: if 
the spherical shell was one hundred feet in diamcler, ihc thickness 
of the metal composing ii could not be more than oiie-lhtrticili of 
an inch, provided it had no braces. If it was thicker, it would be 
too heavy lo i^oat. Now, if it had no tendency to buckle, which of 
course it would, the strength of ihe steel would have to be equiva- 
lent lo a resistance of more than 130.000 pounds lo a M^uare inch 
to resist absolute crushing from the pressure of the air on a cross- 
section of the metal. Steel of such high crushing-strength is not 
ductile, and cannul be made into such a shell. If the balloon isle be 
braced inside, as the inventor suggests, just as much metal as would 
be used in constructing the braces would have to be subtracted 
from the thickness of that composing the shell. Of course, such a 
sheU would buckle long before the thickness of the metal of which 
it was composed was reduced lo .00005$ of ils radius. In other 
words, it is mathematically demonstrated that no steel vacuum 
balloon could be constructed which could raise even its own weight. 

This is an illustration nf how intelligently Congress would be 
likely to legislate on scienlitic matters unguided by inlelligent scien- 
liTtc advice. 

Death of Prof. E. B. Elliott. 

Prof. E. B. EtliuU, actuary of ihc Treasury Department, died 
suddenly of heart-disease on Thursday. May 24. He was nearly 
sixty-live years of .ige. ami had Iwen m Ihe employ of the govem- 
meni since 1861. Professor Elliott was bom in Sweden, Monroe 
County, N.y.. was graduated from Hamilton College, and, after 
teaching, became interested in ihe early develnpineni o( telegraphy, 
— an interest which he rclained as long as he lived. His great 
skill in making computations led tiim taler In become Ihe actuary 
of a life-insurance company in Boston, which position he tilled until 
called to a similar ulTice in ihe United Slates S^initary Commission, 
in 1861. 

In 1865 he was secretary of the commission for rcrismg the 
Unitc<l States revenue laws, and in 1871 entered Ihe Ci%*il -Service 
Reform Commission. His service as actuary of the Treasury De- 
partment has covered a great amounl of statistical and compulation 
work, which has been of the greatest value both lo the govern- 
ment and lo Congress. Professor Elliott was a member of ihe 
American Association lor the Advancement of Science, of which he 
was chosen one of the vice-presidents in 1883. He was always 
*'ery active, and presided over the seciion of economic science and 
statistics. He was also a member of the Washington Philosophi- 
cal Society, and, .n a meeting reviewing the wtirk of the last len 
years, il was reported that he had presented more papers to that 
Bodety in th.it period than any other member. He was a member 
of the Cosmos Club and of many foreign learned societies. 

He has published a great number of papers on mailiematical 
physics and statistics, and in 1863 was a member of the Intema- 
lional Statistical Congress in Berlin. He was grealiy interested in 
hortriogy, and an active member of the .\merican Horological 
Society. At the time of his death he vtas engaged upon some im- 
portant original investigations in that tine. He was Ihe lirst to 
have a clock constructed with hands to indicate sundard time in 
the different divisions of this continent, long before any one hoped 
that it would Ik so generally adopted in the United Slates. 

Professor Elliolt prepared the tables of weights and measures in 
Ihe appendix ol Webster's ■ Count ing-Housc Dictionary," and also 
those constructed on the metric system. He made his greatest 
repulaiion by his many valuable statistical reports on coinage, 
weights and measure*, and on bonds. Some of these were pub- 



lished in the last • United Sutes Census Report.' cspcci.illy in the 
volume on vital statistics. He was a very genial and companion- 
able man, rather contemplative, weighing carefully every new (act 
brought to his aClenlion. and striving to foresee its effects. lie 
will be greatly missed in Washington, and it will be very diflicult 
to till his place. 

The Tape-Worm in Sheep. 

Over cighly-five per cent of the sheep examined in Colorado last 
summer, according to a report made by Dr. Cooper Curtice to the 
Biological Society ai a recent meeting, were infected by a tape- 
worm which is apparently in<ligenotJS to the Western country. 
Similar par.Tsi(cs had been described in 1856 by Dr. K. M. Diesing 
from specimens obtained by Natescn from Brazilian deer ; but since 
that time the species was apparently uniioiiced. This species is 
interesting, first, on account of its pccuhar anatomy and the lifc- 
histor)* of the individual parasite; second, because of the hislor)'o( 
this species, which indicates it to be the lirst acquisition of a native 
parasite by the sheep on this continent. And its subsequent dislri- 
inition in the United States; and, third, from an economic stand- 
point, the discussion of il including a consideration of the disease 
produced in sheep — the actual loss in death -rale, in wool and mut- 
ton, due to the parasite — and of the problem of cure and preven- 
tion tif the disease. 

Afier describing the parasite. Dr. Curtice said that these t*nia 
occur in the duodenum and gall-ducts of Western lambs and sheep. 
They sometimes fill each, .Sn tighily do ihcy pack the gall-duct at 
limes, that they cannot be withdrawn without breaking them, and 
the duel itself is distended by them. The smallest taenia, atmut 
half .1 centimetre long, are always found in the duodenum. They 
may be found from May lo January : no observations were m-idein 
the winter months. Krom the duodenum they pass into the gall- 
duct, and occasionally into the pancreatic duel. The la:nia are 
usually found in assorted sizes, from the young lo llie adult, but all 
may lie nearly equal in size. From observations made upon a great 
number of laml>s, it seems Ihal these parasites cannot mature in less 
than six. or possibly ten months ; so that the licnia in larrtbs would 
not be capable of infecting other lambs until Ihe former became 
yearlings. No stages intermedi.iie between the embryo esca|Mng 
from the parent segment and the taenia live millimetres long were 
found. 

As this species lias not been descrilied in Europe, and has not 
been noticed in eastern United State*, it seems to have been ac- 
quired by the sheep since their importation into this counlry. Siian- 
ish sheep Were first imported about 1820. Krom the early impor- 
tation ol sheep into Mexico and lower California arose those im- 
mense herds of mission sheep, and eventually themdiions of sheep 
now found in the West. These sheep are rapidly being interbred 
with belter grades of Eastern sheep; but the Mexican sheep fur- 
nished the material with which the sheep-men of the Plains began. 
The history of the acquisition and distribution of this parasite is 
believed, then, to be coincident witli the history of these sheep since 
ihcir arrival in this country. This parasite, originally affecting deer 
on this CLiniinent. is believed by Dr. Curtice lo have become in- 
grafted into sheep, animals with similar life-habits, and. through the 
favorable condtlions of ranching, tn have spread rapidly with the 
increase of the flocks. Its distribution is now from Oregon and 
Wyoming southward, and Nebraska and Kansas svestward. 

The disea-se they cause in sheep makes its appearance gradually, 
and increases as the parasites grow. It is characterized by a hide- 
bound, lucked-up condition of the lambs, which is indicative of lean, 
ill-conditioned animals. Sheep may be apparently strong and 
healthy, and still harbor a number of these parasites. The poorer 
lambs generally die from exposure 10 inclement weather, or from 
smuthcrtng by piling on top of each other in storms in their en- 
deavors to keep warm. The actual loss by death among the Iambs 
is probably the least porlion of it ; that occasioned by the dimin- 
ished amount of fal, muscle, and wool, which, though small for 
each animal, is constantly present from year lo year, forms the 
larger, and aggregates a total loss to the slieep-husb.indry of tlie 
Plains which is probably greater ihan that due lo the scab-insect. 

As yel no effective medicinal remedy for Ihe destruction of these 
pnrasiles has been discovered. Something may be done in ihe way 
of prevention ; but, until the complete iife-history o( the txoia is 
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known, an entirely satisfactory plan of prevention cannot be pro- 
posed. At present, watering From troughs instead of from prairie 
pools, pasturing the lambs on prairie not recently pastured on by 
older sheep, and, after weaning, removing them to fresh pastures, 
are recommended. The practice of winter feeding on g^rain and hay 
undertaken by ranchmen is especially advisable in keeping up the 
health of infected animals. 



different, the latter being slighlly higher. The following table is 
interesting: — 



ELECTRICAL SCIENCE. 
Loof-Distance Telephooe-Lioes. 

It is known that there is considerable difficulty in transmitting 
speech by telephones over long distances, unless special precautions 
are taken in the construction of the hnes. Dr. Wiethsbach has 
investigated the best conditions for telephone-lines, and has arrived 
at the following laws for the effect of the disturbing causes : — 

I. The greater the resistance and leakage, the smaller is the 
strength of the received current. 

3. Self-induction favors high notes. 

3. Capacity favors low notes. 

4. The resistance diminishes the effect of self-induction, and in- 
creases the effect of capacity. 

5. Leakage diminishes the effect of capacity, and increases that 
of self-induction. 

6. In a conductor having both self-induction and capacity, the 
relative intensity of the undulations increases and decreases peri- 
odically with the rise in the height of the note. 

7. The magnetic permeability and the polarization of the con- 
ductor destroy the clearness of the transmission. 

If all of the factors remained constant, it would be possible to 
design a line in which the relations between capacity, self-induc- 
tion, resistance, etc., were such that all notes would be transmitted 
with equal clearness. For example : in a submarine cable where 
the capacity is great, a man's voice is heard farther and more dis- 
tinctly than a woman's, since capacity favors low notes as compared 
with high notes ; but it would be possible to so increase the self- 
induction of the line that both would be heard with equal distinct- 
ness, and at the same time both would be more perfectly repro- 
duced, since all of the tones would be given their proper relative 
values. 

Unfortunately this cannot be readily done in practice, since the 
leakage, which diminishes the effect of capacity and increases that 
of self-induction, is in most lines a quantity which varies with the 
state of the weather. Dr. Wi^tlisbach thinks, therefore, thai the 
best way to build a line is lo make all of the effects as small as 
possible, using a looped circuit of copper wire of low resistance and 
capacity. The empirical rule used in practice is to make the prod- 
uct of the resistance and capacity of any line less than a certain 
constant which has been determined by experiment. One would 
suppose, however, that, by roughly adjusting the capacity and self- 
induction of the line, much clearer speech would result. 

Possibilities and Limitations of Chemical Genera- 
tors OF Electricity. — Mr. Francis B, Crocker read a paper 
before the American Institute of Electrical Engineers with the 
above title, which cannot fail to be of interest at the present time ; 
more especially as primary-battery schemes seem about to invade 
this country from what has been until now their home, England. 
Mr. Crocker first gives the ordinary formula for calculating the 
electro-motive force from the energy of chemical combinations that 
go on, — E = 4.16 aH, " where E is the electro-motive force, a 
the electro- chemical equivalent (grams per coulomb), and H is 
the number of heat-units (gram-degrees) produced per gram of 
material by the given combination." It should be pointed out here 
that this formula is slightly inaccurate, as has been shown by Wil- 
lard Gibbs and Helmholtz. Gibbs gives it as (putting in the 

7" 7" 
above form) E = 4.16 aH -~~ , where 7" is the temperature of 

dissociation, and T the temperature of the cell. We would expect, 
then, that the electro-motive forces obtained from experiment, and 
those calculated from the uncorrected formula, would be slightly 
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The table of costs is, however, really important, especially to in- 
vestors. In the table there is given opposite each substance the 
amount consumed and the cost for a horse-power hour. To find 
the total cost of a celt, the sum of the costs of ils constituents 
should lie taken. These cells all employ zinc as the positive ele- 
ment. 



Material : 
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In this table the products of the action are not taken into account. 
In some cases these products would be of considerable value, as 
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Mr. Crocker points out. There seems in Ihe list no practical bat- 
tery that will give a horse-power hour for less (han twenty cents, — 
an enormous price compared with ihe cnsi o( electric energy from a 
dynamo. One thing must be borne in mind : [he cost of materials 
U obtained irom price-lists of chemical coinp-^nics, and would be 
malehaily decre-ised if the substances were made in large quanti- 
ties. It will be seen that ii will he impussitile, however, to reduce 
Ihe prices, just at present, to compete wiih a dynamo supplying 
energy at less than one cent per horse-power hour : so. while pri- 
[mary batteries have an import.irt ami extended field for telephonic 
purposes, telegraph-lines, bells, etc., they can hardly succeed in the 
more serious work of supplying power and light. 

The Seei, Incandescent-Lamp Filament. — A p.iieni has 
just been issued in this country for an incandescent-lamp filament 
which is both novel and successful. The following i.; the method of 
preparation ; threads of cotton, silk, or other vegetable fibre are 
steeped in a solution consisting of a silicate or salt, gum-senegal, 
and caustic soda, and (hen rolled between warm grooved rollers. 
The thread is then carboniicd in the usual manner. To regulate the 
resistance of the resulting filament, il is pL^ccd in a vessel into 
which melted parafline is run. and when the latter hardens an elec- 
tric current is sent through the filament. As tlic thread heals, part 
of the parafTine nearest to it is liquefied, and. as the heat becomes 
more inlcnsc. carbon is deposited on the filament, the solid outer 
shell of the paralfmc preventing any air from getting to it. The 
resistance gradually decreases as more carbon is deposited. When 
it reaches its proper value, the current is cut off. the whole of the 
'paraffine melted, and the thread removed. Thegum-senegal com- 
pletely fills the pores of the filament, matiing it very strong, while 
the silicate and caustic soda surround the inner core. We have, 
then, three layers, — the ccniral carboniied thread, the silicate, and 
Ihe outer layer of deposited carbon. 

The CARHifeRE AccfMtJLAJ'UR. — Several attempts have been 
made to produce a secondary battery in which the supports are of 
carbon instead of lead. A great difficulty in the present types of 
secondary battery ties in their excessive weight, caused to 3 gre^t 
extent by the plates used as a support for the 'active' maienal, the 
inactive support-plates sometimes making up half the weight of the 
complete cell. Carbon would, for some reasons, make an ctcellent 
support for the active material: it is light, a good conductor, and it 
is not attacked by the acid in the cell. It has been foumi, however, 
that carbon plates will cjuickly disintegrate when used for battery 
purposes. If the active material is in cavities in the carbon plate, 
the expan»on on discharge will gradually disintegrate the plate : 
while, if it is applied on the surface, it will soon drop off. M. Car- 
' riire makes his plates especially dense and hard. and. alter apply- 
, Ing the active material, he puts them horizontally in a cc)l with 
' cocoanut-fibrc between the piatea. Whether this peculiar disposi- 
tion of the plates and their special construction will becffcctive. can 
only be detcrmir>ed by experiment. 



HEALTH MATTERS. 

Weftr And Tear of the Medical Profession. 

The State Board of Health of Illinois has recently published a 
tabulation and luialysis of a m.iss of material which has been accu- 
mulating during tht past ten years, bearing on the wear .ind tear of 
the medical professtun of that Stale. This report, which is written 
by Dr. John H. Rauch. the able secretary of the board, is a most 
valuable contribution to the subject, and brings prominently lo view 
the dangers incident lo a medical life. Dr. Rauch says that for 
imore than ten years he has been impressed in a general way with 
a conviction that this wear and tear was underestimated : that the 
active practice of medicine was not so conducive to longevity as is 
popularly supposed, nor as writers on such subjects, basing their 
conclusions on the data obtained from medical biographies, cyclo- 
paedias, etc.. had been led to believe. 
The source of error in this latter instance is obvious. The sub- 
ts of biographies, cyclopedia anicles. memoirs, etc.. are neces- 
Jy the men who have attained eminence, or at Icist prominence ; 
'and, in the ruturc of the case, prominence in the medical profession 



is largely the fruit of long service and length of days. In oiher 
words, the exceptional class which, partly by very reason of long 
life, has aitractcd most attention, has Iwen hitherto taken as an in- 
<lication of the longevity of the profession as a whole. Thus we 
find one writer (Dr. George M. licaril) citing the deaths of 490' 
Massachusetts physicians whose average age at death w.is 57 years, 
and 35 out of every loo of whom attained to 70 years. The aver- 
age age of the subjects of Gross's 'Medical Hiography' was 59 
years, although it is ingenuously added that these *■ includei! several 
who died before their prime." Similarly Thacher's * Medical Bi- 
ography ' makes mention of 145 physicians, and the fact that their 
avcriige age .it death was 62.8 years is quoted — as are the other 
instances — as proof of the longevity of medical men. Still another 
fact should be taken into consideration in the ctsc of the class who 
figure in biographies. It is composed ver>- largely of city physi- 
cians, and of the men who. in the smaller towns, are in a position 
to select their practice and adjust their labors with some regard to 
regular hours of sleep, meals, and relaxation. Comfortably housed 
at home, properly protected from the weather when making visits, 
free from the harassing cares of the r<*T anj^u-Ha- tfouti, and beyond 
the torturing anxiety which too often besets the struggle for practice, 
— the conditions of life in these cases are undouhiedly favorable lo 
longe^-ity. But these are the fortunate few. who bear no more nu- 
merical relation lo the rank ami file of the profession than the 
general officers do to the rank and tile of an army. 

Compared with these biographical subjects, upon whose length 
of honorable arKl successful years is predicated the assertion that 
the wear and tear of the profession docs not prevent its members 
from attaining ^ high average longevity — compared with these. Dr. 
Rauch has. as ihe result of an extensive correspondence and syste- 
matic record, obtained data which show that the average age at 
death {in Illinois, at lea.st) is not much over 52 years ; aitd that only 
about 11. instead of 35, in every icx> attain the scriptural limit of 
threescore years and ten. 

In older conimuiiities it is entirely probable thai this rate may be 
exceeded. In .Massachusetts, for example, the average age at death 
of 1.166 physicians, occurring during a period of neariy thirty-two 
years, is given as about 55 years ■. but the Illinois stalisiics — col- 
lected with painslaking care, and dealing with more than double 
the number living annually — do not furnish any such favorable 
iTsult. To a ver)' great extent ihe discrepancy between Illinois and 
Massachusetts is due. no doubt, to the diflerent conditions which 
obtain in the two communities, —the one a comparatively newly 
settled State, with a population containing less th.iii the normal 
pro|K)riian of the midtllc-agcd and beyond ; the other, one ol the 
oldest setlletl coniinonwealihs, with an excess of ages beyond the 
midrllc life, and with what Dr. Holmes calls the "adjustable condi- 
tions of living" so pcrfecle<i .is 10 materially conduce to the pro- 
longation of life. But in .iddiiion to this difference there must also 
be taken into consideration the radical difference in the modes of 
collecting the data upon which the average age at death has been 
computed. 

For Illinois these data h,ive been obtained through official reU- 
tions with an aggregate ol some 14,000 phy.'iici.-ins during a period 
of over ten years. The p^rsottael may lie taken as fairly represen- 
tative of the profession generally, since it is composed of about 
one-sixth of physicians of a large city. Chicago, and the remainder 
of physicians of smaller cities and towns. During these ten years 
there has been an average of 6.000 living per annum, and the ag- 
gregate deaths have been about Soo. or an annual death-rate of 
13.3 per thousand. These round numbers and the period covered 
arc ciled lo show that the tlata are extensive enough lo insure sub- 
stantially trustworthy results in the tabulations and deductions. 

An examination of the tables shows, thai wliilc the death-rate of 
physicians in Illinois for the first few years after entering upon the 
practice of medicine is lower than that of all males in Illinois, and 
greatly less than that of the whole population of the country at 
large, il increases beyond that of the former class during ibedecade- 
from 40 to so, and is greater than thai of the latter class in the 
next decade. 

The obvious inference is. that physicians, on entering practice, 
form a class of selected lives, since they have an advantage of 
neatly 3 per cenl as compared with all males at the same ages,— 
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that is, from 24 to 40, — and of over 50 per cent as compared ! with 
the total population, both sexes, at the same ages ; this latter great 
disparity being no doubt largely due to the casualties among women 
during the child-bearing period. As the wear and tear of practice 
begins to tell, this advantage is soon lost ; so that during the period 
from 30 to 70 the death-rate of physicians is 8 per cent greater than 
that of all males, and during the period from 40 to 70 it is more 
than II per cent greater than that of both sexes. 

An examination of the causes of death reveals the result of the 
exposure, irregular hours, broken rest, and mental anxiety which 
are the lot of the average practitioner. 

In the grouped causes of death it is seen that consumption, dis- 
eases of the respiratory organs (including 91 from pneumonia), and 
Bright's disease caused 268 deaths, or more than one-fourth of the 
■ total. If to these be added a share of the deaths from diseases of 
the heart, — ihe st^gu^/a ol rheumatism, — a fair estimate maybe 
made of the effect of exposure to the vicissitudes of weather upon 
the wear and tear of medical life. As a result of mental strain and 
anxiety, of insufficient, irregular, and interrupted sleep, and similar 
causes, is the total of deaths from diseases of the brain and ner- 
vous system, embracing 43 from various forms of paralysis. In the 
group of zymotic diseases (enteric fever given separately) there were 
5 deaths from diphtheria, i each from small-pox and yellow-fever, 
and 8 from traumatic infection (septicemia, etc.), all contracted 
from attendance upon patients. 

Less creditable to the morale of the profession are the 18 deaths 
from over-doses of opiates and narcotics, the 7 admitted suicides, 
and the deaths from alcoholism, direct and indirect, — 12 of the 
former, and at least 8 of the latter. There is this to be said, how- 
ever, in this connection : that the proportion of mortality from these 
causes is steadily diminishing ; and my observation shows that this 
diminution is largely the result of an amelioration of the conditions, 
especially of country practice, due to better roads and methods of 
locomotion, increased comfort in hving, and less physical strain 
upon the practitioner. Ten years ago the resort to stimulants upon 
exposure to the weather, and under the harsher conditions of prac- 
tice which then obtained, was much more common than it is to-day. 
And this is also true of the use of opiates and hypnotics. The 
practitioner, familiar with their power to temporarily stimulate to 
further endurance, or to produce sleep when nervous and exhausted, 
had formerly greater temptation to resort to the use of these agents, 
always ready to hand. 

While there is a total of 12 deaths reported during the ten years 
as due to alcoholism direct, there has been only one in the last four 
years ; and of the 18 deaths from over-doses of opiates and hyp- 
notics in the entire period there has been only one in the last three 
years. In addition to the amelioration in the conditions of practice 
as a cause of this result, it is only fair to take into consideration 
also the improved moral status of the profession in this State. 

Although the figures and deductions here submitted are believed 
to be substantially accurate, — being, if any thing, understatements, 
— they are offered only as a provisional contribution to the study of 
the subject, which is by no means exhausted. The numbers under 
observation, and the period covered, are greater than any thing 
heretofore utilized for this purpose in this country, so far as I am 
aware, and have cost much labor, which may be materially lightened 
in the future by very little effort on the part of physicians in making 
returns of death certificates, and by county clerks in forwarding 
them to the office of the board. It is hoped that the interest which 
this presentation of the subject may reasonably be expected to 
arouse will lead to this result. 

Carpet-Beating in Paris. — The Conseil de Salubrity of 
Paris has prescribed the following conditions under which the beat- 
ing of carpets will be permitted in the city. The carpets must be 
brushed and beaten in entirely shut-up rooms, and the dust depos- 
ited on the floor will be washed with water containing some disin- 
fectant of potent action. Strips of wool, etc., must be burnt imme- 
diately. This action has been taken because of the nuisance caused 
by the beating of carpets in the open air in the built-up portions of 
the city, and because of the danger which is believed to exist, due 
to the fact that many of the carpets come from houses in which 
contagious diseases have prevailed, and that in the process of beat- 
ing and shaking the germs are dislodged. 



BOOK-REVIEWS. 

Discovery of the Origin of tke Name of America. By THOMAS 
deSt. Bris. New York, Amer. News Co. 8'. 50 cents. 

It seems almost as if the sober historian owed his thanks to a 
class of half-learned wanderers on the outskirts of historical studies, 
for keeping up with the unthinking a certain factitious interest in 
early American history, and so to produce readers, who in the end 
learn to distinguish the limits of historical evidence. One of these 
happy enthusiasts fabricates as a designation for the precipices of' 
the Hudson the words L'anormie berge, and of course finds Norum- 
bega along the Palisades. Another finds a rock in a river, — it is 
so unusual to find rocks in rivers, — and places Leifs-booths in Old 
Cambridge, Mass. Another finds ' Amerrique," or something else, 
attached to a mountain, or presumably attached, and thinks Ves- 
pucius is a humbug. Another finds a Peruvian tribe called by 
something that sounds like ' America," and says that the New 
World was named in that way, it being no matter that the name 
' America ' was in use for the new continent years before Peru was 
discovered. 

The latest of these whimsical revellers finds, that, after all. Co- 
lumbus received his reward in having the name of his continental 
'find 'evolved from ' Amaraca,'— the spot, as he says, where the 
great navigator first struck the mainland. This last writer has 
printed a thick pamphlet called ' Discovery of the Origin of the 
Name of America, — the Most Illustrious Aboriginal National 
Name of the Continent, by Thomas de St. Bris,'— and undertakes 
gravely the more difficult task of convincing others, after he has 
accomplisiied the far easier one of convincing himself. 

The new interest in the study of American history must be ac- 
cepted, we suppose, with all its train of erratic followers. New inter- 
ests are always handicapped with such impediments. It is useless to 
follow Mr. St. Bris in all his gyrations. When he refers to the au- 
thority of Wald-see-MulIer, and his story of the application of the 
name of ' America ' as history accepts it. there is something delicious 
in his saying " that ideas of that age were often printed without the 
slightest reason." We wonder if Mr. St. Bris ever heard that the 
Spanish Government never recognized during the age of discovery 
any name for the New World but the ' Indies,' when he tells us 
that " Charles V., one of the most famous monarchs of the world, 
gave his western hemisphere one of the most illustrious names of 
antiquity!" Mr. St. Bris has got yet to learn the alphabet of his- 
torical research. 

Report of tke Dairy Commissioner of tke State of New fersey, 
1887. Trenton, State. 8°. 

We have had occasion in the past to congratulate the people of 
New Jersey on the fact, which we think is generally conceded among 
sanitarians, that the reports published by the board of health of that 
State occupy the very first rank in the reports of State boards 
of health ; and that the work done by that board in improving the 
sanitary condition of the State, not alone through the instrumentality 
of beneficent laws, but also largely through the educational influ- 
ences set at work by the State board, is of the highest order, and 
cannot but be of immense value to the State, both in improving the 
health of its people and the value of its property. To Dr. E. M. 
Hunt, the secretary of the board, more than to any other one man, 
is this due. Equally worthy of commendation is the work of Dr. 
William K. Newton, the dairy commissioner of the State. The re- 
port of this officer, which is before us. is the second which has been 
published. It deals with the subject of oleomargarine, the sale of 
which is prohibited in the State, unless the seller informs the pur- 
chaser what the article is, and presents him a printed notice bear- 
ing the name of the article, with milk, and with foods and drugs. 
Penalties for the violation of the law to the amount of $3,100 have 
been received during the past year. In the prosecution of those 
who furnish impure or adulterated milk, $3,900 have been collected 
in fines. The report contains a number of interesting special re- 
ports, among which are the following: ' Testing for Color in Oleo- 
margarine ; ■ ' Lard, its Aulteration and Detection ; ' ' Condensed 
Milk;' ' The Composition and Methods of Analysis of Condensed 
Milk,' by Prof. H. B, Cornwall; 'Honey and its Adulteration;' 
' Analysis of Adulterated Honey,' by Shippen Wallace; ' Vinegar 
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and its AcluUcration ; ' 'Canned Foods;' 'Candies;* 'Poisoning 
from Smtiked Sturgeon : ' • Uaking-Pawder ; ' 'flrrad;' * The Food 
at ihc Slaic Camp ; ' • Foods for Invalids and Infanu.' by Prof. A. 
R. Leeds;' 'Estimation of Morphine in Opium,' by Prof. [{. It. 
Cornwall ; and ■ Noics on Drugs sold in New jersey." etc., by Au- 
gust Drc&ctier. 

American Fishrs. By G. BaowN GOODE. New York. Standard 

Book Co. 8*. 

This is a book whtcli every ilevylee uf itie rod \vil] be i{Ud to 
possess. Mr. Goode niodestly saj-s in the prelacc that he yielded 
(o his publislier's request for a ' book about I'lsh and lishing in 
America." feeling ihai he knew more on this subject than on any 
Other. Since 1S74. Mr. Goode has been more or less closely con- 
nected with the United Kl.itcs Fish Commission, has been abrnju) 
as Ibc rqircscntativc of the United Slates to ihc foreign fishery cx- 
hibitinns, and has in sc^vcral books and innumerable articles pul>- 
lisbed the results o( his observations and investigations. For a 
time Mr. Goodc acted as fisli commissioner after the death of l^ro- 
(essor B.iird, resigning the position only ih.it he might devote all 
his energies to the National Mtiscum. 

In the present valuine no attempt is made to cover all of the 
1,750 species known to exist on ibis continent : the object has 
been rather to give information about every Norih American tish 
likely to be of interest to the general reader eitlier on account of 
its food-value or its gamencss. All of this information is couched 
in such langu.tgc as tn be perfectly intelligible to those not conver- 
sant with the mysteries of scientific lerminLtlogy ; and, as the au- 
thor stales, the hook is intended for "the angler, the lover of na- 
ture, and the general reader." A figure is given of nearly every 
species, and these figures arc most admirable, resembling fre- 
quently the carefully prepaml ilrawings of the Kish Commission. 

Mr. Goodc gives vent to one lamentation in which he will meet 
the synipaihy of those uhn have had the prodiirts of their pens 
pubhshcd as public documcnis. It is probable that most of those 
who have ever had the curiOMiy sutficicnt to induce them to lake 
down from the shelves of sonic cuunlry library one from the rows 
ol mourning-clad volumes of government reports have never gone 
luriher than the ' honor 10 transmit." One of the chief objects of 
the ambor in writing this book was to see some of the results of 
his twenty years* study printed in subsianijal and dignitied shape. 
'We had never thought of our black-clad friends as lacking in 
I dignity, and they ^ire certainly substantial enough for such use as 
they get ; Slil! the public is to be congratulated on having so well 
maxle a book on a subject so ably and successfully bandied. It is 
a book on fish and their habits, and there is no attempt to tell of 
rods and flies. 



NOTES AND NEWS. 



The June number of The Cenlury opens with the second of 
Mr. Kennan's illustrated articles, this one bring on ' Plains and 
Prisons of Western .Siberia." The Lincoln history in this number 
contains chapters on "The Advance,' ' Bull Run,' • Frrinoni.* and 
'Military Emancipation." The last of the present scries of illus- 
trated Western articles by Mr, Rousevcll is entitled ' The Ranch- 
man's Rifle on Crag and Trairie," Another Illustrated article is 
wrilien by Mr. Theodore De Vinne. printer of The CtHtury, and is 
entitled • A Prinier"s Paradise : The Hlantin-Morctus Museum at 
Antwerp.' Mr. Burroughs's appreciative article on ' Matthew Ar- 
nold"s Criticism.' it seems, bati been sent to the printer forthe June 
Cenlury before Mr. Arnold's death. In the same number Mrs. 
van Rensselaer points out some of the errors into which Mr. Ar- 
nold fell in discussing American art. Professor Atwaicr's food- 
article this month discusses the question * What We Should Eat." 
The fiction of the number includes some chapters of Or. Egglcs- 
Ion's novel, ' The Graysons." The concluding portion of Henry 
James's ' The Liar ' is given ; with two short stories, ' Selina's Sin- 
gular Marriage.' by Grace Denio Lilchlield, and a love-story, ' By 
TclejAone,' by Brandcr .Matthews. A biographical paper is devoted 
by Mrs. Herrick to Col. Richard Malcolm Johnston, the Southern 
«ory-wrilcr. A portrait of Colonel Johnston accompanies the ar- 
ticle. In this number there a another article by Mr, Cheney on 



bird-songs ; there is also a graup of poems. The June St. 

.\'ii-hiil<ts Ims as a leading article. ' A Great Show,' by Prof, Alfred 
Church, describing the Circus Maximus at Rome. Thomas Nel- 
son Page continues the serial, * Two I.ittte Confederates,' and Cclia 
Thaxter contributes a chddren's story, • Cai's-Cradle.' 'Caterina 
anil her Fate.' by E. Cavazza, is an old Sicilian legend put into 
verse, and illustrated by R. B. Birch. .Among the lighter features 
are contributions by Amtlic Rives, Emilie Poulsson, Margaret 
Johnson, Eslelle Thomson, Julia P, Ballard, Alfred Brcnnan, and C. 

W. Miller, Despite the fire, the June issue of The Ameritau 

Ma^asinexsa good number. Among the notable features is a 
paper on "Our Defences from an Army Standpoint,' by Gen. 0,0. 
How.ird ; 'The An of Entertaining,' by Mrs. Gen. John A. Logan; 
■ Dickens on the American Stage.' by George Edgar Montgomery ; 
and • Barbados : The K! how Island,' by Dr. William F. Hutchin- 
son. — - In spite of reports to the contrary. 7'Af Coimapotitaft 
magaiine wdl continue to be publishetl. The June number, shortly 
to he issued, promises to be the best it has ever sent forth. The 
leading article, u|Kin ' The Romance of Rotes," is an account, by 
Sophie 1). Herrick. of tlic stories clustering about these universal 
favorites. It is illustrated by many engravings and by four colored 
pages. 

— Under the head of ' Philosophical P.ipi;rs. of the University of 
Michigan,' Andrews & Company. Ann Arbor, are now publishing a 
.second series. These papers were prepared by specialists in the 
university, under the direction ol the philosophical department, and, 
with but one exception, were read before the Phdosophical Society, 
being selected and edited by Prof. George S. Morris. The scries 
consists of four papers. — 'The Ethics of Democracy,* by Prof. 
John Dewey; 'Speculative Consctiuences of Evolution,* by Prof, 
Alexander Winchell ; ' Lessing on the Boundaries of Poetry and 
Painting.' by Prof. E. L. Walter; "The Ethics of Bishop fiutlerani) Im- 
ntanuel Kant '(a thesis for the degree of F'h.D.). by Webster Cook. 

Cassell's' Pocket Guide to Europe.' the 1888 edition of which is 

just out, w;is planne<l by E. C. Slednian, to nieei the demand lor a 
general European guide-book, am.ill enough to be carried easily in 
a gentleman's or lady's pocket, and yet more complete than any 
other single-volume guide. Ilwascompiledb)* Edward King of Paris, 
who personally went over most of the routes descrdied. It was 
revised by M. F, Sweetser of Boston, and is re-edited and kept up 
to date by Mr. Stedman, with the aid of experts in the London 
office of Messrs. CasscU & Company. 

^Senator Edmunds has proposed an amendment to the diplo- 
matic and consuKir a[)propriation bill, authorising the government 
to expend twentyttve thousand dollars lor salaries and expenses 
oE a scientific commission of three persons — to be composed of 
one olHcer of the artiiy or navy, a geologi&l and mineralogist, and 
naturalist — to visit and report upon the resources of the upper 
Kongo basin, its products, its minerals, its vegetable wealth, the 
openings for American trade, and such other information as shall 
be thought of interest to the United States, Another amendment 
which he has proposed to the same bill provides an appropriaiion 
of ten thousand dollars for salary and expenses of an agent and 
consul-general at Burna. in Kongo. The President is authorized 
to detail an army or navy olliccr fnr this service. 

— The House committee has reported favorably the international 
copyright bill, that has already been passed by the Senate, instead 
of the one introtluccti by one of its own memlwrs. This shows a 
determination to enact this measure into a law during the present 
session, and a willingness to facilitate its passage. 

— The House committee has given a good deal of attention to 
the proposed survey for the purpose of ascertaining whether the 
arid l.\nds of the United States are susceptible of being reclaimed 
or not. Po]>ular interest in this matter is aroused all over the 
West No more important subject has been brotight to the atten- 
tion of Congress during the present session. 

— The delay of Congress in passing the annual appropriation 
bills prevents the Bureau of Ethnology from making its plans for 
the field-work of the present season. This bureau is not estab- 
lished by law, hut is kept alive from year to year by special appro- 
priations for its work. WhUe there is no doubt that it will be prt>- 
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vided for as iistial this year, it is legally iin]>ossiblt: lo assume that 
it will in carrjing on the work of the bureau. 

— Dr. Asa (Iray left HArrard College in tnisl. lo aid in the sup- 
port of the Gray Herbarium of Harvard University, the i:opyri)i;hts 
of all his books, upon the condition (hat proper provision be tnadc 
for the renewal and extension of these copyrights by new editions, 
continuations, and supplements, such as may be needed in the study 
of botany, and as may best enhance and prolong the pecuniary 
value of the bequest. 



LETTERS TO THE EDITOR. 

',' Ctrrti^mJfitt mrrrffmftO-i l» t* MS trit/ ^1 ^niUe, TJu wHtrt^t n»mt i* 
i»»itsaut r*9Hir*i m* pre^af grmi f»!lk. 

Tmttly ca^if »f tkt Humhtr ^-uttaiiimg kit eammwmifmii*m mM Ki /mrmUk*d 
/rt* t» MMf t»rruptnJfHt an riguetl. 

Thirdiltr wilt ii tiaJlti /nitiiA a^f ^mrr-iei eatuanumi vttk Ikt ckmtmrttr tj 
Hi j^mraat. 

Fayette County Meteorite. 
In a notice published in this journal Feb. 3, we gave iIk name 
ci 'La Grange" to this njeleorile. overlookinj; llie fad that this 
name was already applied to the Oldham County (Kentucky) iron. 
In order 10 avoid confusion, wc would suggest that this name be 
dropped, and that instead, this meteorite be designated by the 
name of the county in which it was found (Fayette County. Tex.) ; 
and under this title will shorlly appear {Amrruan 'Journal of Sci- 



subsequent to the veins, and doubtless at the time of the fall A. 
dark clouding for (he most part surrounds these fissures, the 
darkest parts being farthest from ihe fissure, and terminated, in 
some cases, by a dark line similar to the veins. As all of Ihe fis- 
sures are not surrounded by this darlc shading, and as some of the 
clouded spots contain no fissures, it argues th.\t the coloration can- 
not be the effect of decomposition induced by the cracks, particu- 
larly as there is nu apparent clTrL't of detomposition extending in 
from the surface of the stone. The clouding is perhaps older than 
the cracks, and formed lines of weakness which the cracks foIlowe<l. 
Further seclions may throw more light on this point. 

The general structural appearance of the polished section is that 
of a fine, cam|»act conglomerate of greenish-gray color. When 
held so as to reflca the light properly, the grains of iron might, as 
to number and distribution, be likened to the stars in ihe Milky 
Way. Only a few grains attain the siie of an cighih of an inch, 
although two or three grains, composed of iron and troilite. are a 
full quartcr-inrh in diameter. Nearly all of the larger grains con- 
tain troiliic. so that our efforts to develop the Widmansiadlian 
figures were only partially successful. 

In making a mould of the stone before cutting it, the surface 
was thoroughly oiled, which removed a good deal of the iron-rust, 
showing much more of -the original bi^ack crust remaining than 
could be seen at lirst. WARD ft HOWBLL. 

RoctMUr.N V.,Mar*4. 
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^-ffr^ for June) papersby Mr. J. K. Whitfield of the Uniied Slates Geo* 
logical Survey, and Mr. G. P. Meridl of the United States National 
Museum ; the former having worked it up very thoroughly from 
the cheniicHi side, and the latter microscopically. 

They find it lo "consist essentially of enstalite and olivine, with 
a good deal of nickel, iron, and some pyrrhotiie." The iron con- 
tains over fifteen per cent of nickel, and about two and a half per 
cent of cobalt. 

Since the preparation of these papers, we have cut three slices, 
an inch and a quarter thick, from the centre of the slonc. which 
enables us to add some interesting facts. The black veins that 
were observed at several points on the surface are found to extend 
entirely thmtigh (he mass, and 10 be arranged mainly in two sets, 
in each of which the veins arc approximately jurallcl. the two sets 
crossing emrh nlhrr at an angle of alvoul 45". This systematic 
arrangement of the veins, which may be only accidental, is shown 
in the accompanying cut. which represents a face of one of tlie 
slices. 

As the planes of the veins are cut nearly at right angles by tlie 
sections, they show on each of ihem, in approjiimniely the same 
}>osilions. This is p.irticularly Ihe case with the narrow veitl 
shown at the base of the section. Although only a ntcre line, it is 
uniform throughout, anil is seen in exactly the same position on all 
of the sections: therefore we bax-c already reicalcd the plane of 
this vein, 15 by 4 inches, with no indications of ' petering out.' 

The irregular thick vein also maintains a nearly uniform appear- 
ance throughout the four inches of thickness. 

The sections also reveal a number of lissures or cracks formed 



An Unusual Auroral Bow. 

FOR several years past the ■ nonhcrn lights " at Buffalo have 
been a rare meteor. Last evening an unusually interesting display 
was witncs-scd. As twdighl faded, a luminous bank appeared in 
the north, which incrf-iscd in l>righlncss and altitut^e^tnTiT nearly 
midnight. This was accompanied by the usual ilh'cnomcna of a 
bright aurora; i.c„ a yellowish-green color, long streamers ema- 
nating from a bright, irregular arch resting on dark clouds, and 
the eiistward billowy motion of ttie streamers of light. The most 
interesting part, however, was an arch which rested its extremities 
on the e.i5(ern and western horizons, and passed at fir.<it a few de- 
grees south of the leniih, but which drifted several degrees farther 
south before fimil disappearance. This arch formed atmut 9 
o'clock, remained sharply defined until 9.45. and at to. 15 was still 
faintly visible. Its width appeared to be at'out thai of the rainlMiw. 
and it was at first as symmetrical. Subseqtienlly it l>ec,'inie some- 
what Iwnt. and of irregular width. The bends, convex southward. 
slowly p.^ssed .llong the bow westward. As n faded out, the rx- 
trcmiliejs were displ-iocd bv streamers of light. Those in the cast 

were very distinci, and four or more at a time appeared in Ihis col- 
onnade. 

A phenomenon not before witnessed by me was a steady and 
rapid drifting or flowing of the luminous, cloud-like matter of the 
arch from the cast towards the west. This could be plainly seen 
by the unaided eye for alwut forty degrees of the upper pail of the 
band, and any panicular cloud would traverse this space in two 
minutes. D. S. Kellicott. 

Boflaio, s.y., M«r>i. 
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Bishops Potter, Stevens, and Robertson ; Presidents Marie Hopkins, Hitchcock, and Barnard; 
Profs. Parker, Draper, and i^eard ; and thousands of the world's best brain workers, have used and 
recommended CROSBY'S VI TALFZED PHOSPHITES, for the relief of Nervous Derange- 
ments. Brain Weariness, Dyspepsia, and Debility. 

It Is a Vital Nutrient Phosph/te, not an inert Laboratory Phosphate. 



56 W. 25th St.. N. Y. For sale by XJruKgists, or sent by Mail, ftl. 



ONE LANGUAGE FOR THE WHOLE WORLD 
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•• WORLD ENGLISH," ju*t n >w rc«dy, U, u ju 
name itnjilieo, a new Sana of the Englisb laoguoge for inter- 
ontional com mimical ion. 

|[ii ilic invention at Prof. Alexander MeUille Bell, the 
r^nui^ned author of "Vjtibte Speech," and is bi simple, and at 
ilic •iamv time u> praciicable, thai it cinnot fail at toon bemg 
generally 3ct:epled as the UiiiverKil t-ainpiage. 

lt« great aupeiiority over " Volapuk." oc any other 
artilkisi language, may readily be acen by a compaHuMi of the 
two tyslcms. 

Eit Preaidcnl Aidtew D, White, of Cornell Univently, 
Kaya: " I liclicve that the highest inlereats of Christian civil* 
iialion anH of humanity would be iierved by itt adoption 
China and Jipan wtiald be made t^nglish-spcikini; jienples 
willun fifty ycart, and so brauglit witlnn the range of Chrtf- 
ibniili);: and civilizin;; ideas, in ilie Urg.-st sense. All e<cixi- 
itig miM-onaiy work is trivial at cucnpired with this. For 
yoiir sys'cm would throw wide open those va*i countries, as, 
indeed, all the cTiniiie* of the world, to lh« whole current of 
Englith and .Vmeriean ihouchl." 

** World English" can he had of all hooltaellers, or will 
be tent. pc»t free, by the publisher, 

N. D. C. HODGES, 

47 Lafayette Place, 

New York, 



Cerman Simplified 
Spanish Simplified 

[>.r h II .■•ii.j; -•.11 \k- li.u.li.l rij.iii.:nlly iii.<l>i^l l,jr 

self-irttifuiin'ti ; (i.> UcffQi«n Simplified — C'ini|jlcii in 

!■ luimlien (wvN keyit li.io. (i ) hpaniih Simplified - 

I* nunbcfs I Willi kiyil lo ci», each ; No. S now rtudy : 

, Jli>cw Biimb«t na ihc finl nf every moiiih. Sold by all 

I Inoluellcn. S*iii. puiii^d, an rec«it>t of price, by 
*JWf. A. KnoSach. uo NikMu Si., New Vortc. 



P. I>. & Co. 

(Royla'a ftHinti 

SELF-POURfNG 
COFFEE and TEA 

POTS. 



rM>n(*l ikcT» (.•.lapU ^r— !■■ tkm HJ, ■• Ilia,- 

M* TnpM. ■ i> lit 11 \,ift tt> frr nat. or T«a. nr sr«i 

A*Tm (npff IIob.u I) WlU'r. Bh^ rur LMk 

PAINE. DIEHL A CO., PhiUds . Pj. 



SPENCERIAN 
TEEL PENS 

Are the Best , 

IN THE EW.1KNTIAI. <H IIITM.- OF 

Durability, Evenness ot 
Point, and Workmanship. 

K'tnrV-- "" "!•' "' 1 * llfrrfriil rt>'»H l-v Bi- II. on 
rv>'i|lof H> mil" "1 »l -"■!■• ^<t i-rtrJ .No. a 

ivisoN. zmvm & co.. "^..'i;Tir'* 

PKTKK CUOFER'S OLVK. 

PieiijirJ h liquid form by Ihe N.V. 
Ut)i)i>] (lliK a A'Jhe.ivT Co. '''tie 
loni; snil well-ltnnwn reimtallon o( ihit 

frquir«» n'.> •«c;>n>inTnJulinii. |i i, |t>o 
kIuc your furniiure Is ifltml with, and 
never tatli lo foin ilie findm at woM 



lAYNE & CROSBY LFTTER FILE. 

10 MARIPU1ATIII3 TO DPIH, AND IS EUr-CLOSINt. 

(ACH *l«l« MTl (NOtMBOiNTlI O* T»i OTMKM. 



PateaiMl 
Jane 7. ISST. 



Any pjL|)('r <;iii ■'(• i^'U-a^^d '<>■ pulling it 
U|tw;ir<l niid furwnrd. 

Steal Wirps Kirkul PJiktffd. 

Seaa lor Oascripttvc Circular. 

JAVNE A CROSBY, 

no LieEHTv St., New York. 

If your •taliiini'i d'H-s noi liandle oar (wid*, 

wiiia lo □» 



tart I 



if properly ipplied. Alwiyt ready toi 
Fir mU eve'V*he»'e. 

CONTAINS NO ACID. 
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ACK NUMBERS and nxnvlcie •etsol' Icutliac MxtT 
aiiiio. F^lft Ibu>. am. Mai;. EXCIIANOK. 
Schohinc, N.V. 



HYDRAULIC 

ELEVATORS and 
WATER MOTORS. 

Tuerk Hydraulic Power Co. 

CHICAGO. NEW YORK. 

S9 Davboni St. 1 2 Corttindl 5t 
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GLUE 

;^GOJ,I)Mri).\L>S 

C'mI bf tbswuHb of Onidtoi 
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KIMBALL'S SATIN STRAIGHT 
CUT ClGARtTTES. 

d«»ire exccplianally fine cig«r- 
cllea Khoulrt II «c iiiily our 
STUAUair CUT. put op 
in Mlin packets nml l>oxe» of 
I0». ao», 5'Ji. anil loo.. 
■4 FIRST PRI2E HBDALS. 

WM. H. KIMBAI^X. 6c CO. 

~ J. GRUNOW 

BSt 8t»th ATPUue. New Totk. 
MAX Ml or 

Microscope Stands, 
Oil Immersion Object- 
ives and Abbe Con- 
densers for B&derial 
and HistolOf^ical work, 
of ObjfttlvM, Camera 
Lucida and otber ac- 
cessory apparatus. 




r?,TE/lr HOVEL" 

Ol0*]5' TairY and. 




W.B.WALHSLE7ftC0 

Hltl^-CHHUHfl TO 

R. & J. BECK. 

10IS ChMtnut StrMt Phiia. 

Microscopes and all 
Accesxones &nJ Ap- 
paratus. Photograph- 
ic and Photo-Micto- 
Sraphic Apparatus ami 
utfits. 

Spectacles, Eye 
ClatBes, Opera nntl 
Mu-ine Glasses, etc 

lUuilralol i'rtce Lixt 
mailed free t" any ■•!- 
dress. Mention SctKNCP. 
in corfesponding wilh m. 




MAGIC 

LANTERNS. 



^cteDpticnnt and (he Bal Vicvi 
for PuWk. Cbuich, Hj«m, »"ii 
ScienllA'- F.ihibilloni. Bmi appa- 
rtlut, n«w vic»*, L4;ae(i M"ct. KtilnrcJ pi(cc>. >4 
Veafs' PnclicBl Kx|icnniC«. Hint. Catali^^c Ff«e. 

GEO. H. PIERCE. 

136 S. Eleventh St., Philadelphia, Pa. 



ESTERBROOK'S 
STEEL PENS. 

OFSOPEHIOR AJiD STANDARD QVALITY. 
Leading Nos.: 048. 14, 130. 135, 239, 333 

t'ae ft'ilf liff att Stttlionrra. 

THE EtTEMIOH tTEU PEN CO.. 

W>,rl>. (iaia.l'ii. K J *iS Jniin Si,. N ptv Vork- 



GOOD NEWS 
TO LADIES. 

ri-ii-il Si.Ki'i j'.iiir liini' 111 )(it 
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WITH RUBBER FEET AND HANDS. 

UAKKt' rAUhl'. 

The CMftravixc k (mm an tn- 

■.cmjiw > UiMcr. lit lui lao 
•fllAcul let* tuUlltnUnc hit nitt- 
unl nnet, wtiif h vcrc cruih<4 hv 
i rjilriMd iitoJenI an') lolif- 
igiirniiv aiatHltatcd. W,iti hit 
rul'jF.^r (c<l n« ii »bl« tn Hkccnd 
or il«-w,-rn(l a lad/er, tiulmii'' 
liiiit«e)( -II lh<- (unii.. ■ihJ Kavr 
hl> haixKal liberty , Ilecui c*m 
a x*""! •Lay'' "^o >' ''k Ikik-K. 
HciJ" walV aiMfniiujik with |>ci* 
toni wtihoiir tvirai-Dii: hit tuia; 
in fat! 1i< i> fttl )tw I'j IiU f^wmcr 
wll foiall prunital uuri.o»«v 

Ufilh rh« < Id Ricthocli of i:<>«n- 
plKalfd >«klr-j 'int. an iinijctiuk- 
mi; o( th» kiiHl wc'uU be at ih? 
peril ol ibc ■KcaT'f. but wilh ihc 
fub'<r (■;« he cin v«"Hite ,i«'i 
■II Him irf i]pr-3(i 113 with tafrlv. 

(Jtci Ti/h; t h'liit.i in il in pratiic^l 
tne, uat(«ml <c> all |>irl. <>l ilie 
world. 



A Treatiie rif 4110 pafics. witli 
ii>o illu.iraitoit., tnA nciriy a 
ih"ii..i"d «r«l"ti*mvni4 ^"il i«lt- 
Moniab (cait to thoae nec<t in | arti- 
ficial lc|[* or aniib, vkii will t[i*c a 
dncrti'liiM W iliMr ca>e The 
kamc will be aent in phyvlcum 
vi<t uirjcuni free ol clia>y,e. 

A. A. MA^KS, 
7Ul Broiidwiiv. N^t'w York. 



Positions I acani. 

Inqulrtc* tram cnploycrt in waiu o( thiMc titlled in Miy 
dcpatiKcnt of tcience In iu widest t«iiM wilt b« IsMtud 
in ihi* column WITHOUT CHARGE. 

The laV^ itiwl rxpcnte involved ia M CWtaiatng wluil 
p.-.(iii ciiK are npen, in Kraraitnonaly adrartuing ibcm an4 
in ■ileiidinK to ihc coTenpoadaMt of applicant*, vc in* 
cumd In (he inierett and for ibe txeiMtivi beMBt of 
iittttrit^ri to Scitmtt. 

Apptkanit «hanM tndoM lb* mccmmt paaape, (01 
larwAidins their lc4Un. 




I — A PrvfeHor will Iw oppciintcd by (he Board of Vit- 
\nATt, to the Chu' ol Biotogr wtd Axnculiure In the Uni- 
rer^ity ol Vimini.i, on the >f\\\ of June. ibM, Tt»c emoU 
uiiicritu v>[ ihc puii lion arc ag.'KKipcr anvuM and a <ia>dl> 
iu. tiiquinc' (bay be addrviacd lu CMAk S. Viham-k, 
Cki*irma» f/ Ikt faculty. 



DRESS GOODS FOR TOURISTS. 



JAMES MCCREERY& CO. 

A upconl fcntiiro of tlic I>ree» 
I>eiiarlinfnl hir tlii< wt***k will l>e 
llitr oflTiT <if three lin<>!4 ol iiilxctl 
WooleuK, ut tlM'^ (nlloniiiK lo^v^ 
I>rlcc»t 

Oue jiiie of i'h^-ok jiml Strlp« 

iJUKillK. ut *&& fPtlts |MT jurilr 

worth iftl. One Hue of Twilled 
IU'iK*.'s, In Mcltnii i*nVrt«, nt 7ft 
reiiiti ppr yurd ; excelU-nt valuv 
lit «1.2n. Out? hue liiylMiblo 
PI«ld»»MUltnbl*'f4«-toiirli't*'(1rf)ifte», 
al S5 eeiilN jH'r yard. 

Samples Heiit on application. 



James McCreery & Co. 

BROADWAY AND ELEVENTH ST.. 



NEW YOIIK. 



TlLESTOii k HOLLIMGSWORTH, 

64 Federal Street, Boston. 

Manufutureisr^f Fine Book Papers lor let-l 
ter prc^« anil cut prinMDi:. Tlir .iitriiiion of 
mililiihei^ and vrinten ir cs1le<l to nur Ivory 
riflltb (ao t'lofisi naiwr. A Ifooit lo tiudious 
mrn. Knectmc n'>dai'.1in[;i;lnrc Jnjnnoui to the 
eye*. Ai'piAv«<l and u«t;J \if ihc l><;»i rduca- 
tianal publuhcrs in the cuuairy, 



Amusements of New York. 



VCEIM THKAIRK. 

•• DANIKL FROHMAN Man^p^. 

Cor. 4ih Avenne and a;(l St. 

THE WIFE, 

A New flay by K. U^la<cl> and II. C. Dk Mtt.uu ■ 

pHccdMlby Editha't BuriUr. 

Ereoingi. I;is. Salarday Mbiuirc* ■ 



EDBN IWUSBB. 
WAX 1 AUl.tAUX, ART CALI-ERY. 
THIRD SLCCE-ISFt'L WEFK 

PROF. HAEITL'S « VIKNNK8B 

UDY FENCERS. 

joc AFTERNOONS .*ND EVENiNfJ-i, yx- 

FKIIEI VI NAIV.I-S WtlNDKKFULORCIIE-'THA. 

Ajccb, ibe My>ti(yui( Che** Atiuwaaioa. 



H n. CANDf E. ELECTROPATHIC PHTSICIAy. FORMERLY VICE-PRESI-1 

DENT AND ACTLARV OF THE El.ECTRir AND VITAPATHIC INSTITUTE, 
AT WA-vHlSOTOS". ri,C..i;KADLiAri. Of THK VITAI'ArilK' .MF.DICAi. COL- 
LtlGl: OF CINCINNAl [. O , RE'^IDENCF AND RtCEI'TIO.V PARLORS. NO. lAe 
WESTMTH STKEET. BETWF.EN IiROADWAY AND JTK AVENUF., NEW VORK 

CUV. liAI.VANIt AND FAHAHM. H:\IHS.«t. N,> nie^icinei arc u>«l Fleclriciiy 
IK ,.M>d ■■ Toy Fl.EC IKICAL INS It I'L' FE «h»i» all Afui« and Cbt^ink Dit«a>ci are tt>c- 
cctaluUy irealcil uilh Eleulrlcily. Uy ihi. ALL^powrrful ai:cnt «c aie enabled (1:1 renovo 
RhFiimaiiun, Milaria, Taiarrh. [Jyijieinn. I'aii1>>», ■^riiika. Picmiliire Detlioe, In»iiiiy, 
ri-.r..-.. »-'Sp3,. Pn^la;>•ll.-Ulella, Strnhii.i. ^inn^l UiMaMi, CaiKu. Kid-iey and Liver 
L><'' ' I. ip.y, Lumbi^, While Swelling. I um'>r>. Brnnebiia. Noiae iu the Head, 

Hyilcna. Nwouane^, m rrii;. Alio bttM DiKaH^cl wltalevei nime '>r aature u( how long uanding. 

iboroughly eradicated liun. •'•■■. ■- -Kra. 

Call or send for my 40 Page Circulars. Consultatioa free 
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Editorial .367 

Til* Di^cu-s'on of the New VorJt School System. — Andrew D. 
Whiip't Hnijujiieil Amrricin University. — Waslimgion Sci- 
CHlilic Sucirtirs. — Sfinniaricoii'. Froitucls o( llic rn(Mls of 
\Va^hlItJ;l^lIl Stlnu>l.i, — KaUiinal Museum. 
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Tlir UuitMinl I'fcvalcnce t>f Fog duting Msy 370 
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Sintitios Verl'gu ..... 273 

.\ I.ep:rr litvasiun of tlie United Slates . 272 

kac« buk) Inmnily ..... 372 

Electrical Science. 

Alternating CuncM lilectio^Moton , 373 



Electrical Welding . . . . . 

nincreiii:e ni Poteiuial lielween Mel&l-i in Solalions of OiCTer- 
eni Strength* ..... 

Exu&n>i Ml CtlvAnoinetci . . . . 

Tl»c Wnicr Jei Tclrplione'Tranuniiier 

Book-Reviews. 

MisiOkiri a Bone of Contention 

I'opiilat I'liy'iM ..... 

Our Nii'ive Ferns nnd Tiicir Allits . . 

Tlic Fat)dnmeni»l Prtnciplcfc of Chemistry . 

A C'>in;>anion Id iiclinol CttisucA 

Chronological Taldc-S , . . • 

rtiy^icil and Indu»lnal 'I'l&ining of Cfiiaiaftli . 

N^gro Myth- from the Georgia L'oaii 

LefttODi in Geometry for the Use of B-Jginncrs 

Tri|;onomc(ry for Ittginners . . • 

(icomeiry in Space . , . . 
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Tkifdair f. Seuian/j A Pmftuional 
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T/ie Science Company, Publishers, ^7 Lafayette Place, New York. 

London agent: G. E. Stechert, 26 King William S/„ Strand. 



BRADLEY'S ATLAS '^-E.JHE WORLD. 

A Complete American and Foreign Atlas, witti 'I^'^ii^'^ ' index to maps. Folio 



•"Wr/. 



U 



112. Maps and Plans. 

Wm. M. Bradley & Bro., 1026 Arch St., Phila., Pa. 



From Rev. James McCosh, D.D., LL.D., 

J'KF.SII'£NT or PRlNCIiTOK CoLt-KGB. 
It is very full and con pre h endive, and it more minute in giving ihe 
rutnipf and locaHlie« nf t*'"^^ ''* "" Cf>utitTi» ilian any atlas I nave seen. 
It shuuM be i<i all our Ulirnriet niid in our large ofl'tces. 

From WiUiam Libbey, Jr., 

Prof. riivsicALGEncRi^'Hv in Princkton Collkije. 
Ii gives rac pleasure to i»(ld my mtiniony to ihc value of Biadlcy's 
Mai, the fir*i .American work of the S"rt worthy of the name. I have 
ex4»>i'>ed it closely anA find it excellent in every way. The inronna. 
lion it coniainii \f> drawn Fram lhe]>^lcsl and lietl nntliotitie*. maMng it 
ea^i1v the mo«t rrli.iMe as it ■< the in<>--[ recent wnili in tif, depnii nient 
in exii>teii(.e. It will \j.i.<: ilie Ic-td umong GeotfTtpbical Atlases., 

From J. M. Buckley, D.D., 

FDITDR tiF CHKISTIAN ADVOL'ATE. 
ThU Aila« approaches and may l^c Mid to attain, op lo the pr^-sent 
date, the ideal of an aCl.iB. \Ve nave peruted It with reference :o the 
recent c»plori"g fxpcfliiiona sent lo the Pol.ir .Seas, Mexico, anil Kii'- 
sia ; and Ihe map^ uf S^^'rciland, N'orM^ay nn<l SMedeti, and iVie Dark 
Coniineni, and have pbccd it in ihe editorial librafy m lometbing 
greatly id be desired and likely to he frequently coniullcd. 



From Prof. Geo. H Cook, 

Statk GF-OLOCIST. 
The hesi uftrk of the kind thai 1 know of. It i« up to ^hc time* in 
ll» mjiter anil iti. iiia^s ure admirably prepared. I beaniljrcuminend it. 

From John H. Vincent, D.D. 

I have examined and '•iib>cribcd for the mammoth volmne of maps 
publi&he<t l*y Wm M Dradlcy & Bro. li u a trctaure liou^e ul infut- 
m.iiion, Gi3o^r)ip>iicaI. Hi&lirvcal, and Statistical. I heartily commend 
it lo pcisoiii •* who want ilie bcii." 

From the late General Wm. B. Hazen, 

Chief Signal OFuctit, WAsm.viiTON, D.C. 
YoLir Atlas is just wha'. \s needed at home and abroad. 

From Gen. Fitz John Porter. 

The vitlutnc i& very valu.ible. 1 have not seen a better tel of mipi. 

From Ellis A. Apg^ar. 

Late Statk Supt. of Pvblic Instrlttjok. 
1 have examined Brvidtey's Atlat of the World, and it affords me 
pleauirc to lay that it i> the best pablislied in this coantry. 



Atid a large lisl of prominent educators, including Jas. H. Nfason Knox, D.D., Pre&iiicnt of I^fayette C<>Ilcge ; Prof. B. 
Younginan. of I-afayette College ; Rev. Noah Porter, D.D., IX I)., President of Yale College; F.dw H. Magill. A.M., 
President ol Swarlhmore College ; Wtn. W. Patten. D.D., LL.D., President of Howard University ; Merville Kdwards 
Gates, Ph.D., LL I)., President of Rulgers College; W. I. Cuiiis. Principal of Hillliouse High School, New Haven, Conn ; 
M. A. Newell. Principal State Normal School, Baltimore, Md. ; Edn*. S- Ellis, Superintendent of Public Schools, Trenton, 
N. J.. &c., ike. 
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First Steps In Scientific Knowledge 

By PAUL BBRT, Ei-Miniiler of Kducaticn in tVjncc, 
and PiofcHOr al La F'culie dn Sciences <lc> Pari* 

AdaMed and omnscd lut Amcririn Schools by W. H. 
GaBKOK. M.D , PiotoMir of Chemiun- in ihc 
PhiUdelplkiaCenml High School, authisr 
ol "Greenc'i Clicoiiitiy 

ComplitB inone tclume. 373 

P»gu> 370 llludrations. 

Mctflli. 

The attrntiin n( erliini- 

turs u caiiiwlr lo'llcd lo 

chii work, whith lii* been 

wnllrn (i.r llic imrpuic of 

S'lviiid Ekniciii-if>' Iniiriic- 
■in III Naiiiral^^ticnce. tc> 
•»ir io Fntite. in lt»> than 
ihree yeon.tcachni sow/jo", 
1 here ii irarecly a whi-ol, 
; c»en in ibc imaVInt vilUtfe, 
thai diet H'ii cur il. 

INTRODUCTION PfltCE. 

Book. I. AT-r.|.,l. rl.nll, 

Stoticavnd '- '■. 

B~Kib*. I' ■ i-ii*- 

ITy. Animiil I'! , ■ : :.; .-'t.d 

Cnmpleie in oi>( Toluinc.toccnti, 

In the Aaieiican Edition luch chuiBCi and atlilitioM 
have beeo ninde a> wen needed Id lidapl the wnrlc lo 
Aaierican w:h(xil> The aildili«iH jnclade aVI common 
anil irnputiin: AmcrtcaiDpcciBxur Animali and Plaiita. 
The type, plaici. and illu>irdiir>ni arr new; the Utter 
follow the <:>rinn!il ip^ lizc. niimbeE swl arravi^iAC'it^ 'L lie 

cnuoCanimaTi w«tT dniwn liooi llleby Fiibet. 

Ffom the Nb« York School Jowml.-" So adnJrabU a lit- 
Ik hook >t ihi* mi);hi well be mad« the tuhjecT ot a dis* 
coune oo ibe icacliinj; nf natural knuwlfilsv. tu lY /.i po^ 
a/ tit mMf rfm«ri^U tvakt tver writt*H /tr (hil- 
•Irrm" 

fr*m ttie N«* Ei^land Ifftuiul oTEdticalion.— '" Thit work 

will Ur- cttdialt}' avrU'^itiie^l fiy Amenran Beachrn uria «tu- 
dcalt wliv^ii' »cekiiie lui uiila in cisoimury intliuciKin 
In ilic! DBtLiralwicriret." 

^9* C"Fi<*^iinrfd''cu'« iMilLcltrd, UbvrAt l«rnu for 3?i- 

Irodtiuddn :in4i:(:irTii«a[ion. Addtu* 

J. B. LIPPIHCOTT A CO.. Poblishers, 

?15 4 7W MARKET ST., PHlUaElPHIA. 



JUST PUBI.lSIIEn. 

B; the Aotbor of ' NatDral La« Id the 
Spiritaat World ' 

Tropical Africa. 

By pT«f. Hearst DruinmunJ. F.R S.F. . FCK, ttlih lU 
maiu aud lUudiaEiant. ilma, Cl^nh, )i yi. 

Cot-Tsxi*. — The Wnier KouKt tn thr Heait ■>( Africa 
— EjutAdiiMti L«kc C'luntry — 'J'hc C'jiiiiiTy arid lli< 
Ptophnt iho Heatt tA Atrici — 'I'he He.wt Di'taae o( 
Arrxa— The White Ant - Tlic W.y. a1 Artirjii In- 
»vn«: a (tei .Inai-ciil Sketcli — A Puliuial Wninint; — ^ 
Meicoralnficsl Ni'ie. eic, etc .etc 

" Il will contain un scc«ant of ihc aiilhnr'* re>:eat 
iravfU In Coiiitnl AIiiM, vlih nnp or IW'.' rliii'inr* nf 
iialiirAlltlili-rT. aflil ni'te* irKJ'Jinu llie biK'l uhaM^ of 
ihc ilavc itsde. aad Aliican |i«Iitli.-* trtirrally — /.»■■ 

Holume 111. o[ the Henr) Irving ShaXe- 
speare. 

The Complete Works of 
William Shakespeare. 

EdiKd br Henry Irrinc ^nd Pmnk XIarUiall. With noiet 
■ndinirodll'ti.-in^ t.i raeh Play l.y K A_ Miti»Hall 
and ciC^ier i"-^n •c1:ol,Lr«« And over 64J0 

lUutiiBiior- 1'i-)wne. I'li bet'iftii-'ricd in 

I ToU-, <»|ii*i , ftrcmli'd cinlh. t>r>ce |<<r 

vol tioo. V'l Ml ti.Llu.^o Kif:li»>d Ml , K»tK 
jMhn, MercViiiiii f Venice, and H^Bry IV Pan- I. 
«nd II Kdilril liv Moii'ii Vhy Ad^iilia VuU 1, wid 
II. alrejdv [(i(;>li>tird, A»ii tit »thtf p^mmM vriH 

••• Tkt atcv* MMt n/#i rtiti/t r/ tt^rrrtitfi /rlcf. 



■Schools. 



SCRIBNER & WELFORD, 

743-745 BROADWAY, N. Y. 



The 



BERLTTz School of Languages. .*. 

SUUMMER COURSE 
AT ASBURV PARK. N. J., AND AT OLD ORCHARD BEACH, ME. 

Th« Rcrliii Uelhod is a(;kn<iwlf(1e<'<! by all firsl-cUh American and Eurafiean authnsritien at ih* ban of all n>- 
lural MiEihnd* Jn*ir>iriit)ii will l>c K**"'^' bv ih« rrpt^lar |.»rorcwhjjr« E>f %hv Hcrhic Sc^O'^l*. where itnly llitr bc«l of 
nmiv* iei«her> uit e'lit.l.'VBil. Their lunu «i|i«riiDCe ami iinijanitlcled tucce^* in it.-icliiiiit iansu*c«* •'■'I ni'ke iheir 
in^lnicam hichly inlrp«>iiait and rniincnlly pruc'iul. The college conoiMi ai iiiiinFtniii lc-v>Ma. keriire*, excuniiin*. 
nnd acontiiiuAl prv-iiM in French ami German canveiulion. Th* tadii* ar* (rry low. A special c(nir*« for loch* 
on U free. 

For*amplep^|u wf ih* Frenohand thcCcrawii kiolu, circulars, eii- , apply 10 

BBRUtTZ ft CO . W. MadlMS Square, M.V 



SCHOOL OF MINES, 

— Columbia College — 
Sumoier School Id Chemistry. 

'I'hc Lalmralnnrt qf ihe Stliool «( Miiiet will he iipen 
from JuiK'ijtb. Vt Sefii-enilMr ijlh, for «p«eijil tindcnn 
In KCitrnl chemittry. qtialiuiivc. quanuuiive. and uni- 
lojy analyai* 

The Icet arc $so far ike three BMatha.oTtsfor ««c)> 
wc«1( or |Mrt ol 3 w««k . 

For further in/iirmation apply to 

Registrar, School of Mines, 

«glh Si. and Madivm Are , N V. CilJ'. 



HARVARD UNIVERSITY. 

Caui*ettrf instnietiin will b« uirin In lh« (ollcwing 
9ut>)cci.i iluring the summec vacaUoa 0/ iTCt : — 

B"tjny. Chemi.lty. t ranch. G^rnan. fienbisy, Kiatoty, 
I'liyiiEB, Phirkic;il I r.iinin(. Topography. 

For tnfonnalinn npply I" tbe Sccrelarr of Harvard 
Unif^rMiy, CambiidcV, Usu. 

Nc- York. IVrkAill. 

SllMMtR aCH'iOL FUH BOVS. — PF.KKSKII.l. 
MiliE.tr)' Academy, June i^ilh lo Seplemhcr }th, '88. 
Sead tor orciilaT. 

Jriia N. TILUBM. A M,. M.D.. FewkikiU, N Y. 



AT MOUNT HOPE UAPIES SEM1XAR\. 

■I'AiimTowi«.ni*-Tue-Hi.nHi)i. N. V., 
Ij'.-^ pav* hoard and luiiions pur (chool year. Mu»ic 
and an only ca-rai. BcH advanuia with hone can. 
0(wn» Scpl. 3'Mh. 

ROBT. C, ri.ACK. A.M.. PrineljMl. 



Usivp.Ksirv Of vlK01Nl^ scientific and 
EnKi'ireiiiis Schuol*. Fur calahigue, addreu, 
C. S. VeiuiBlc, Chaiiman of Facalty, 

P.O., Uii'vemliy nX Va., Va. 



M M>a<.'b iiHt I • . Amketsl. 

AMHERST COLI.HOK. SUMV1KH iCHOOl. OF 
iJiiiEUBcei. Chemiitrr. Art, ^'aititniattct, Pho- 
tiEiici, Biiit fliyvtal Tiaininu, itth ScMirin, July 3 In 
Ait|;. I, Lci;lutr> .lallv 1:1 Pteocli and German. For 
pmsninini: addrcM PtuI. W. 1.. M'>ntA8U«. 

MuMichuMita. BMlnn, ",t lIutHinKlon Avenue. 
lyrMK. K. DFXnMHV.S* FKKSCH AND FKG 

li.h KonieSch<Ml fiir aia tiirli.oyraa^epLeinber 14, 
i!88, Siroopcr year Nixalrav Hichnt REfefenfca. 



Teachers. 



EMIKIAU COYRIKRE. 
• lixrciJuCFt ti.1 lIni**T«ilMt and CdlleKei Suacrini 
PratMiori. i'lciidcni*. Ac, alw prtivldca Tuton. Cioyer- 
]ir»>r.^ and '1 cxchrn f->r every de[ijrtjnenl c-i in^trtTCItOD. 
Can );iTV (he hit:l)<^t Trlereui ct. 

K MiKiAU CovBiakn, ]i VjM iit)i Si., bet. Broadway 
and 4lti Ave 

REV. RANDOI.I'H WKREK WEI.I. KNOWN 
VaJaconlutosbE and maker ol wti and ink wicn- 
lifie dranrinip. 4c. Open (or (imitiriii in Univcrvity, Cnl- 
le£C or ■ciciilrlit' ca^>ei]ilK»i. Kclerciee* TichI dill^c* in 
Ei>ri^ fliid A»«rictt. Addreu. care 

v.. \\\M\\u Cnraiua. jt Eaat i7ih St., bet. Itroadway 
and 4ih *»■■. 

]\AAGIC Slereopticoni snd the tietl %'i«wa 

LANTERNS '"' P"^"'-"' Cdurdi, H.i«ne. and 
Scientific ExhiUtiiini, Bcti ajifiaa 
lalut. ficw vieMi. l.irKe*l at'^ck. Reduced pritvt, «« 
Vesn' Pnciii.-al Kxperlence- Illu* Caialiigne Frca. 

GEO. H PIERCE. 
136 S. Eleyeath St., PhUadelphia. Pa. 



Investments. 



GUARANTY 

INVESTMENT COMPANY. 

!o ^nmM Farm MorUages / |o 

Professional men and persons 
living upon salaries will find these 
carefully selected mortgages the 
very best investment for their sur- 
plus earnings. No loan is taken 
for more than 40-; of a conserva- 
tive valuation, and none where tbe 
value of land is not increasing. 

A Uonthly Bulle-ln la publlahedslvlnf fuUpttt- 
tlcuUra about every I an 
Addrcaa for circulara a d the Monthly BuHetln 

HENRY A. RILEY. 

General Eastern Manager, 

191 Broadway, New York. 

P FIRST MORTGAGES. 'T*' 

upon cSTcfiilly »eleclcd fanni in tbr matt floiirUihiB| and 
III 0*1 rapidly growinit porta of the West. 

6* Gnaranleei Mortgages 6< 
6* Debenture Bonds 6* 

Secured by lintilir in':itl|[ag«*. and aho by the capital at \ 
tbe bauinK Companv. 

THE EASTERN BANKING COMPANV. 

■13 MILK STREtl. BOSTON. 

Francla A, O,l-orii, t'rft Hdw. T. Menibrw, rrtAt.{ 



Post f ions Vacant. 



tnqDlriet fmm employeri in want ol th<iw <>killed in any' 
department of acicncc in itA taidcki Mnia will bo inscrt«4 
iaibiicnluma WITHOUT ClIARnE. 

Th«labnrand eapsnac itsvolvrd in atcertainlng what 
poMiion* arc open, in itratuiliioutjy advcriiiinc them and 
in attcadinjc to the «o.t««ofrnd«iic« of applicantv are in« 
curredin ibe tntereat and foe the fx^/utifr benefit ■/, 
tihtcritrrt MSfUufr. 

ApplicBnia cboutd incloK the aeceuary i»ofciage, la 
torwardlDKibti' letter*. 

I — A ProlesKir will be nppM»ted by the Board o| Via 
ilorii lu lite Chai' ol Biolosy and A)[iKultiiie in the Ua^ ' 
vcr4iiy of Vlrsinij. on iIm ^ih ul June. iSBR. Tbe mboI- ' 
u'oeuti of ihefxniiioa are 83.000 pet annum nad a dweif-, 
ina. Iiiqiiin" mjiy 1 e addrM»od 10 Cllka- S. Vc».ti 
CkAirmiin <■/ ike /■'amtly. 
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FRIDAY. JUNE &. 1888. 

Science can fairly claim the honor of having placed the 
<]iscussioit concerning the New York public- school system on the 
proper ba&is. The la&k of nlucalJnj; public sentiment has now 
been urdenakcn by one ot the most influential journals of the 
mclropolis. — the Sun,- and in the forefront of jts tliicuaiion, 
servinff almost as the text for what follows, stands our editorial 
■comrnvnt of two weeks ago. Educators in all p.-in.s ot the country 
are following the discussion in this city with iniL-nse interest, and 
while il is not in our province to enter too extensively into detail, 
ytl we purpose tu keep our readers apprised of the progress of the 
battle; for it is a battle, in every sense of the word, — il is a bat- 
tle between right and wrong, between educational progress and 
enlightenment and educational incompetence. The result will be 
either to free the schools ami their hundreds of thousands of pupils 
from the deadening influence and ccnlrol of a political ring, or il 
will fasten that influence and control nn them more surely than 
«ver. II the thinking citizens of the metropolis can be brought to 
appreciate the real nature of the alternative, the result cannot be 
for a moment doubtful. From all parts of the country, protests 
should be sent to the authorities in New York in order that they 
may be made to see that the country's intelligertce and the country's 
<anscience are fully arouse<l in this matter. 



In the currknt issue of theFomm, Ei-Preridenl Andrew D. 
While of Cornell has a suggestive article on ' The Next American 
University.' Il U nothing less than the skeleton of a plan for a 
national examining university, with sufficient funds to bestow fel- 
lowships, scholarships, and travelling bachelorships. Its strength 
lies in its co-operation with existing institutions of collegiate grade. 
Its weakness, as a plan, is the immense amount of money required 
to put it in operation. It would fuithennure l>c difficult to select a. 
suitable chancellor, or, at all events, a succession of suitable chan. 
cellors, for such an instituliun. without incurring the hostility or 
jealousy of some sectarian body or some educational faction. The 
ordinary college has an historic policy of its own, and the president 
is to execute and develop it. In such an institution as Mr. White 
has in mind, the chancellor would be university, policy, and every 
thing else, so long as he held office. But if the money is forth- 
coming, let the plan be tried, and let Mr. White be the first chan. 

cell or. 

The Washington Scit-NTiFic si>ciKriES have suspended their 
meetings tot the season alter seven months of remarkably success- 
ful work. Enry session has been well attended, and there have 
been more papers than there has been time to listen to. Many of 
these have reportc<I important progress in original investigation. 
and many othets have described work which, although not pushing 
out mio new lields, has perfected and lilled up gaps in the work in old 
ones. The three leading societies — the Philosophical. Biological. 
and Anthropological — have, by their co-operation, maintained the 
annual course of Saturday afternoon free srieniific lectures. These 
have all been of a high order, and have been listened to by intelligent 
audiences that have filled lo its utmost capacity the audituriutn of 
the National .Museum. Sr/>H<'f has devoted more attention, and given 
up more of its space, than usual, during the past few months, to pa- 
pcn presented at the meetings of these Washington scientific socie- 
ties; and some of our readers may ihink that we have given ihrm un- 



due prominence, epectally as we have not published the proccedingsof 
scienlilic societies in other cities. If there are any such, we would 
remind ihcni that the scienliBc societies of Washington are unique ; 
they are composed almost entirely of gentlemen employed in the 
scientific bureaus of the government, many of them engaged in 
making oTigin.il researches that could not be carried on by private 
enterprise t>ccausc nf their gre.it cost. A large proportion of (lie 
papers read before the Washington societies are actual reports of 
progress or of the results of these investlgatinrts, and thus anltd- 
pate the official reports by months, and often by years. 



Onkopthr most intbriwtinc feaiuresof the very creditable 
exhibition of the industrial work of the past year in the public 
schools of Wasliington, given last week, was what were termed 
the ' spontaneous ' products of some of the pupils; that Is. work 
done outside of the schools. Some of this was su^esled by the 
teachers, and some was not. but in each case it was voluntarily per- 
formed by the pupil. One boy. ten years old, exhibited ihc head of 
an Indian, a dog, and a horse, modelled in clay, which showed 
much latent artistic taste and skill. Another boy. twelve years old. 
made a vase of clay adorned with blooming roses which he had 
colored. A third boy, ten years old. had modelled a cluster of 
roses. One of the boys in a higher grade had made an electric 
bell, a wire from which stretched around the hall, and was operated 
by means of a button in a distant part of the room. Two otbwj 
Irays. slill in the grammar-school, had made two telephones, which^ 
were placed at opposite ends of the hall, and which worked per- 
fectly. This ' spontaneous ' work, the teachers say, is indirectly the 
result of the manual training recently introduced into the public 
schools. 

Vrky outiAT iMFROVEMBNTS have been made in the National 
Museum .it Washington during the last six months. Professor 
Goode conceives that the object of that institution should be tu 
teach facts in regard to the resources, arts, and industries of the 
United States, and to a more limited extent of the world, instead of 
to make exhibitions to please the eye or excite the wonder of the 
visitor. There are many things in the National Museum that never 
ought to have been placed there. For instance : there is a cat 
upon a fence, with the query why she doesn't go over. The reason 
is shown in Ihc companion object, which shows a large turtle on 
the tail of the cat. Probably the worst object in the museum is a 
deer covered with nails. It was probably once owned by some 
tradesman who dealt in nails, and who covered it with samples of 
his wares, and placed il outside his door to attract customers. 
How it came in the National Museum we do not know; but we do 
know that it ought not to remain there, and sliall be surprised if 
Professor Goode does not soon bani&h il to the lumber-heap. 



THE WEATHER- PRE DICTIONS. 

The meteorological work of the Signal Office began in 1870. 
when an appropriation of gi;.ooa wa.s made for il. When the 
weaiher-prrdiciions were first published, they were looked upon 
with curiosity and wonder by the people, who were surprised rather 
that ihey were verified at all than that they sometimes failed. 
After eighteen years the weather-predictions have become a pari 
of the every-day necessities of the people of this country. They 
consult them almost hourly, and by (hem shape their plaru affect- 
ing their health, their pleasure, and their business. Instead of 
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$15,000 a year, the meteorological work of the Signal Office now 
costs $900,000, and has cost as much as $1,000,000. 

In eighteen years, and with such liberal expenditures of money, 
this service ought to have increased, not only in the extent of its 
operations, as it has done enormously, but in the character of its 
work. With so much broader field of operations, the advance- 
ment that has been made in meteorological science, and the ex- 
perience gained in eighteen years, the weather-predictions now 
ought to be made with much more confidence than formerly, and a 
larger percentage of them ought to be verified. But such improve- 
ment has not been made ; at least, not to the extent that it ought 
to have been. The public have found this out, and, being more 
critical than formerly, as they have a right to be, complain when 
they suffer in health, comfort, or pocket through a failure of the 
predictions to be verified. Why is it, that, while the percentage 
of successful indications in 1883 was 89.1, it was in 1887 only 73.9, 
or, allowing for the fact that predictions are now made thirty-two 
hours in advance, instead of twenty-four as formerly, only 80.9? 

Some, but not all, of the reasons are given in the last annual re- 
port of the chief signal officer. The indications are not now made 
by gentlemen who have had sufficient experience. General Greely 
says, " Within the past three or four years the relief of the old 
officers detailed from the line of the army has been forced upon the 
chief signal officer by legislative action. In consequence, it followed 
that the young officers of the signal corps, who have only within 
the past year or two received any extended instruction in meteor- 
ology, have been assigned to this important duty [of preparing the 
indications]. Within the past year three officers have necessarily 
been assigned to indications work who never before have per- 
formed duty of this character. It consequently follows, that, 
thipugh restrictive legislation, the chief signal officer finds himself 
compelled to permit the new officers to serve their apprenticeship 
in predicting, at the expense of the whole country. It has occurred, 
as might be expected, that the novices in the work at times made 
errors that subjected the service to criticism, which, well merited 
in such cases, cannot be considered valid criticism of the methods 
followed by the service. It follows, too, that not every officer who 
satisfactorily performs practice indications work is well qualified 
for actual work. Not only is the predicting-officer weighed down 
with a strong sense of responsibility in the performance of this dif- 
ficult and vastly important work, but he is also required to decide 
with as great degree of accuracy instantly, as though he had ample 
time at his disposal. The officer, as a rule, predicts for forty dif- 
ferent districts, for which three elements — temperature, weather, 
and wind — must be determined. As the time for these predic- 
tions is strictly limited, it necessarily follows that each State or 
district receives less than sixty seconds' consideration at the hands 
of the indications officer, and each element is predicted with not 
over twenty seconds' consideration. Officers who have done credit- 
able practice-work have not infrequently failed when called upon 
to decide instantly and officially future weather-conditions for the 
whole country." 

And again : " The detailed records of this office show how 
necessary is experience for success in predicting ; and it has al- 
ways followed, that, after a considerable lapse of time in which no 
work has been done, an indications officer recommences work less 
successfully and with a very reduced percentage. How essential 
practice is to success is shown by the comparison of the work years 
since, when officers continued steadily on this work, with the re- 
sults of late years, when changes have been frequent and the course 
of work necessarily broken." 

Lack of proper organization of the signal corps is another cause 
of its failure to meet public expectation. As General Greely says, 
" Officers and men of the high order of ability and intelligence re- 
quired by this duty cannot be exp>ected to devote the best years of 
their life to a service which offers no reward in way of increased 
rank or pay even for the most valuable work. Poor pay and no 
possible advance in rank must produce unsatisfactory results. . . . 
Only two of the original detail remain with the corps, many hav- 
ing voluntarily quitted duty which promised no advancement, and 
some have gained promotion and reputation in other corps. ... It 
is only by long study and great experience that indications officers, 
who perform the vital work of this service, can expect to be at all 



efficient in their important duties." Important as this branch of 
the service is, touching as it does so many vital interests of the 
people. Congress has always neglected to give it proper attention. 
In more than eighteen years no separate and distinct law affecting 
the Signal Service has been enacted. The only legislation regard- 
ing the corps has been in the shape of 'riders' upon appropriation 
bills, which, as a rule, have not had proper consideration. The 
law of 1866, re-organizing the army, directed the detail of six officers 
and one hundred men from the engineer corps. No engineer 
officer has ever been detailed to the signal corps. The same law 
provided that no officer or man should be detailed without exami- 
nation and approval by a military board. This mandate has also- 
been igjnored. Under a perversion of a law of 1878, civilians have 
been enlisted as privates, promoted the same day to be sergeants, 
commissioned the next day to be second-lieutenants, and sent into 
the signal corps without examination of any kind, and without 
having served a day in the corps, to take the places of experienced 
men who have thus been crowded out and sent back to their regi- 
ments. 

Although the Signal Service is one dealing entirely with physics, 
until General Greely, then a subaltern, urged the importance of it. 
no question bearing on the natural sciences was ever put to any 
sergeant examined for promotion. The result is that some of the 
second-lieutenants of the signal corps are officers whose mental 
qualifications and natural ambitions will insure their remaining in 
the service even under a rigid examination ; while there are two 
other classes, one of which consists of young men, whose natural 
aptitudes tend rather in the direction of the line of the army than 
with a strictly scientific corps. The mental abilities, general edu- 
cation, or moral standing of the third class is such that it cannot 
be reasonably expected that they would ever serve with marked 
credit either in the line of the army or in the signal corps. General 
Greely has said officially that the records of the office show that 
the senior officer in the signal corps, next to the chief signal officer, 
has never been able to attain such a knowledge of the methods 
and work of the Signal Service as has always been exacted from 
every sergeant in the corps ; this despite the fact that the officer in 
question received the most careful instruction, covering a period of 
nearly two years, and was thrice examined on questions which were 
substantially the same. 

Nor has the whole story yet been told. The present secretary 
of war has never shown any interest in the Signal Office, and has 
seconded none of the efforts of the chief signal officer to improve 
the service. A bill, prepared by General Greely, to re-organize the 
corps and correct the abuses (for they are nothing less) described 
above, was not approved by Secretary Endicott, who seems only 
anxious to get rid of the bureau, and not to care how greatly de- 
moralized it may be. The Senate in the last Congress passed a 
bill to transfer the Signal Office to a civil department ; but it failed 
in the House, which already this session has incorporated in the 
bill creating a Department of Agriculture, which it has passed, a 
provision transferring this bureau to that branch of the government. 
In both cases it is provided (hat the officers now on duty in the 
Signal Office, with all their good qualities and defects, shall go with 
the service without prejudice to their commissions : in other words, 
although it is proposed to make the bureau a civil one, yet the 
officers are still given an immovable tenure of office, without dis- 
crimination being made between the worthy and the incompetent, 
— a perpetuation for an indefinite time of the present extravagant, 
inefficient, and demoralized organization of the office. Against 
this. General Greely protests, and asks Congress to re-organize the 
service whether the transfer is made or not, cut down the expense 
of it $100,000 or $125,000 a year, and give him a chance to make 
it perform its work as it should do, and as Congress has a right to 
expect it to. But his bill and communication receive no attention 
from the committee of either House. Mr. Hatch, chairman of the 
House committee that reported the bill which has passed that 
body this session, has never been to the Signal Office to learn any 
thing about the service, or communicated with the chief signal 
officer as to the needs of th'e service. He simply attached the pro- 
vision making the transfer to the Agricultui^ Department bill 
without knowing what its effect would be. The first result of the 
enactment of the bill into a law will be the necessity of appropriat- 
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ing $65,000 additional a year to man ihc fniliury telegraphs, which 
will then be Icfl without an operator, instead at saving $l2;.ooo. 

Is ii any wonder that the wcnlher-predktions arc not always 
verified ? General Grcely. confident that ihe Signal Oflicc will nxin 
he Iraiisferrt'd to a civil department, in loyally to ihe government, 
began, at the opening oi the present fiscal year, same prcparalton 
for it, especially by training civilians in weather-prcdictions, de- 
tailing one on each BJtcrnatc month. Professor Abbe was per- 
forming this duty in Miuch; and although years ago. when he had 
long-conlniued practice, he was remarkably successful, he failed to 
foretell tlie great bhizard, of which somclbing certainly ought to 
have been known in advance. Similar conspicuous failures this 
year may be explained in llic same way. 

A word ought to be said about ihc cold-wave pretiiclions. These 
-are an extension of the service within Ihe past few years, and. as a 
knowledge in advance of sudden great changes of temperature is of 
great importance on account of its bearing on the health of the 
people and tiie safety of many kinds of properly, these reports, a 
very large perccnLagc of which have been verified, have become 
vcrj' pop11l.1T. 

THE POLYTECHNIC INSTITI'TE.' 
Every middle-aged inhabitant of the Briilsb Islands must recall 
more than one occasion when the mind of our country has been 
strongly stirred on the question of national defence. The adverse 
■evidence of an expert, a rousing article in a newspaper, has often 
awakened general anxiety of more or less coniinuance, and been 
followed by more or less adcqu.ite results. Bui it is far more diffi- 
cult to awaken any widespread concern on behalf of those great 
•abiding national interests which it is our charge and heritage to 
defend. And yet there are signs of no uncertainty which must to 
all thoughtful and instructed minds, from many directions, suggest 
the question whether that industrial leadership which has hitherto 
made our small and crowded country the world's workshop, and 
almost the world's man, is not slipping from us. This is a ques- 
tion not of more or less wealth or luxury, but of very livelihood to 
ihc masses of the people under the special conditions of our na- 
tional existence. If work ceases to come to a worksho]>. there is 
nothing for it but prompt dispersal ol Ihe workmen. All authori- 
ties seem agreed that the population of five or six millions inhabit- 
ing Knglanit and Wales in the time of Queen Elizabeth represents 
pretty nearly what their areas can sustain as agricultural, self-sup- 
porting countries. But the population of England and Wales alone 
was shown by the census of 1 88 [ to have reached nearly twenty- 
six millions ; so thai seven ye.ir» ago there wa« in the southern half 
of Great IJrilain an excess of twenty millions al>ove what the coun- 
try could reasonably support, cxce]>t an a cuminunity of artificers 
and traders, and general carriers, by import and export, of tJie 
world's merchandise. It needs only a gliincc into past history to 
see that this, while an enviable position for a n.iiion while pros- 
perity lasts, is practical extinction when (he channels of commerce 
are turned, or lost advantages have transferred production to new 
centres. Macaulay'a fancy picture of the ^few-Zealander sketching 
the ruins of St. Paul's from the broken arches of London Bridge 
seems of very little concern to the present citixen, whose ears are 
deafened with the ceaseless roar and Irafhc of the streets. And 
yet precisely that doom of silence and decay has befallen many a 
proud mothcr-clty ol which now " even the ruins have perished." 
It would far exceed present limits to show in detail how many arti- 
cles of our own immemorial production we ourselves now largely 
import, because the foreign workman produces them better, or 
produces them at less cosl The evidence will he fresh in the rec- 
ollection ol Ihe readers of this journal. Neither can they fail to re- 
call with what persistence we have pointed out the remedy. There 
is but one real remedy, — the better training of the workman, and 
— if we may lie allowed to say it — of his miployer loo. Every 
one who. without prejudice, has opportunity (o watch a fair speci- 
men of the British workman at his work must admit that the raw 
material is as good as ever it w*as ; that, in the quantity and quality 
of Ihe work he can turn out in a given time, few of any nationality 
can equal, and none surpass him. But in the training he receives, 
and in the opportunities of his receiving it, there is much left to be 
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desired. And nieantimc there is not only the grave fear, but in 
many branches of industry the accomplished fact, that other na- 
tions may and do outstrip us in the race. 

Perhaps there is some belated merit in seeing that now; but all 
honor to those who, with heart and means to tabor towards the 
better tr.ijni[ig of our artisans, devoted themselves tn the endeavor 
when the need for it was less comparatively obvious. Honor es- 
pecially to one man. Mr. Quintin Hogg, who, cIouk uiKin a quarter] 
of a century ago. at an age when most young men are concentrat-j 
ing their best energies on cricket, or foot-ball, or lawn-tennis (all* 
good thing.s in their way), made It hts life's task lo raise the skilled 
woikman of Londr>n, and furnish him more fully for his labor, for 
his own sake and for ours. Probably most of our readers know 
how that small enterprise has become a great one indeed, with the 
old Polytechnic for its present home and centre, and with .1 fuller 
variety of classes and branches, and with a greater camprehcn»ve- 
ness of scheme, than we can now attempt to describe. But all has 
hitherto rested on the shoulders, and been sustained by the purs«, 
of Mr. Ho^ himself, who. during Ihe past six years, has spent, 
speaking broadly, some I^mjo.ooo in establishing and sustaiojnf/i 
these admirable schools. But the time h.?s now come when so( 
great a burden, for the work's sake as well as for his own, should no] 
longer ilcpcnd upon the me.in5 and life of a single man ; and therftJ 
is now an opportunity of securing for the institute something hke 
an adequate endowment. The charily commissioners have offered 
to endow it with /3.500 per annum on condition that the public 
find j^35,ooDa& a supplementary fund. ;£i 8.000 have already bccn^ 
promised by the personal friends of the founder ; but ^17,000 still 
remain to be raised, — .1 large sum, no doubt, but a small one com- 
parctt to our silll unrivalled resources, and the national value of the 
institute, not only for its own immediate results, but as a model for 
similar efforts in all the great centres of our Industry. Those who 
believe in science — that is. in faithfully accurate and exact knowl- 
edge — as the only sure basis for any national prosperity that is lo 
bear the stress of the tierce competition of our limes, are earnestly 
invited Co make tliemselves acquainle<l with the work of the insti- 
tute, and to contribute lo its funds. Eighty-one thousand mem- 
bers and students have joined since it was moved lo the Polytech- 
nic. 309 Regent Street, in 1882. All donations or subscriptions 
will !« thankfully received there, or by Mr, Quintin Hogg. 3 Cav- 
eiidlsh Square, W. 




SCIENTIFIC NEWS IN WASHINGTON. 

Tricks of Indian JugRlery. — The May Fogs on the Ailantie, 
Indian Jugglery. 

Thk feature of the evening at one of the late meetings of the 
Anthropological Society was a paper by CoL Garrick Maltory on 
' Algonkin Glyphs on Bark and Stone.' The paper also dealt 
briefly with some related subjects, and will form a part of the an- 
nual report of the Bureau of Ethnology. The following is a brief 
chapter on " Indian Jugglery.' extracted from Ihis paper : — 

" Paul Bcaulieu. an Ojibwa of mixed blood, present interpreter 
at White Earth Agency, gave me his experience with a Jossakeed, 
at Leech Lake, about the year 1858. "The reports of wonderful 
pcrfonnances reached the agency, and, as Bcaulieu had no faith in 
the jugglers, he offered to wager one hundred dollars, a large sum, 
then and there, against goods of equal value, that the juggler 
could not perform satisfactorily one of the tricks of his repertoire 
to be selected by him (Beaulieu) in the presence of himself and a 
committee consisting of his friends. 

" The wager was accepted, with the result to be described. 

" A medicine lodge was made. Four strong poles were planted 
deep in the ground, rising to an elevation of at IcASl ten or twelve 
feet ; one ol them having the branches remaining and rising a little 
beyond its fellows, this being the indication of a Jossakeed as dis- 
tinguished from a Med^ lodge. The interior diameter w.is less 
than four feet. The frame, which was inclined to the centre, was 
then tilled in with intertwined twigs, and covered with blankets 
and birch-bark from the ground to the top. leaving an orifice of 
about a foot in di-imetcr open for the ingress and egress of spirits 
and of the objects to be mentioned, but not large enough for the 
passage of a man's body. 
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" At one side of the bottom wrapping a flap was left for the en- 
trance of the Jossakeed or Shaman. 

"A committee of twelve was selected to see that no communi- 
cation was possible between the Jossakeed and confederates. These 
twelve men were reliable people, one of them being the Episcopal 
clergyman of the reservation. The spectators were several hun- 
dreds in number, but stood off, not being allowed to approach. 

" The Jossakeed then removed his clothing, until nothing re- 
mained upon his person but the breech-cloth. Beaulieu then took a 
rope (of his own selection for the purpose), and first tied and knot- 
ted one end about the ankles : the knees were then securely tied 
together: next the wrists; after which the arms were passed over 
the knees, and a billet of wood passed under the knees, thus se- 
curing and keeping the arms down motionless. The rope was 
then passed around the neck ^ain and again, each time tied and 
knotted, so as to bring the face down upon the knees. 

"A flat river-stone of black color — which was the Jossakeed 
Manedo or amulet — was left lying upon his thighs. The Jossa- 
keed was then carried to the lodge, placed inside upon a mat on 
the ground, and the flap covering restored so as completely to hide 
him from view. 

" Immediately loud thumping noises were heard, and the frame- 
work began to sway from side to side with great violence ; where- 
upon the clergyman remarked that this was the work of the Evil 
One, and it was no place for him : so he left, and did not see the 
end. After a few minutes of violent movements and swaying of 
the lodge, accompanied by loud inarticulate noises, the motions 
gradually ceased, when the voice of the juggler was heard telling 
Beaulieu to go to the house of a friend near by, and get the rope. 
Now, Beaulieu, suspecting some joke was to be played upon him, 
directed the committee to be very careful not to permit any one to 
approach while he went for the rope, which he found at the place 
indicated, still tied exactly as he had placed it about the neck and 
extremities of the Jossakeed. He immediately returned, laid it 
down before the spectators, and requested of the Jossakeed to be 
allowed to look at him, which was granted, but with the under- 
standing that Beaulieu was not to touch him. 

" When the covering was pulled aside, the Jossakeed sat within 
the lodge, contentedly smoking his pipe, with no other object in 
sight than the black stone Manedo. 

" Beaulieu paid his wager of one hundred dollars. An exhibition 
of similar pretended powers, also for a wager, was announced a 
short time later at Yellow- Medicine, Minn., to be given in the pres- 
ence of a number of army people ; but at the threat of the grand 
medicine-man of Leech Lake bands, who probably objected to in- 
terference with his lucrative monopoly, the event did not take 
place, and bets were declared off. 

"At Odanah, on the Bad River Reservation, and at Bayfield, 
both in Wisconsin, I obtained some variants of the above perform- 
ance as seen at different times and places and by several witnesses. 
For instance : the Shaman at one time was tied up much as before 
mentioned, but with all of his clothes on ; a 6sh-net, however, be- 
ing tied above his clothes, enveloping the whole person ; and horse- 
bells were attached to his body, so as to indicate any motion. 
When examined afterwards, the clothing had been entirely stripped 
from his person, the nets and ropes and bells placed in a separate 
pile in the lodge, and the clothing itself was found by direction un- 
der a designated tree a mile off ; the Indians of the committee, one 
of whom was my informant, running from the lodge at their 
highest speed to the tree, and there finding the clothing, and 
stating the impossibility of its being transported by any human 
£^ency in advance of their arrival. In another case, occurring at 
night, two lodges were built about twenty feet apart. About a 
hundred Indians surrounded the space occupied by the two lodges 
with lighted torches giving the brightness of day, and a line of 
bonfires was built and kept in flame over the space intervening be- 
tween the two lodges. The levitation in this case was by the 
bound Shaman in one lodge being found unbound in the other. 

" It should be noted that these stories relate to a time some forty 
or fifty years ago, before the tricks similar to those of the Daven- 
port brothers had become known in the civilized portions of the 
United States. It is a still more important fact that the French 
missionaries in Canada, and the early settlers of New England, de- 



scribe substantially the same performances when they met the In. 
dians, all of whom belonged to the Algonkin stock. So remarkable- 
and frequent were these performances of ju^lery, that the French, 
in 1613, called the whole body of Indians on the Ottawa River,, 
whom they met at a very early period, ' the sorcerers.' They were- 
the tribes afterwards called Nipissing, and were the typical Algon- 
kins. No suspicion of jugglery in the sense of deception appears 
to have been entertained by any of the earliest French and English- 
writers. The severe Puritan and the ardent Catholic both consid- 
ered that the exhibitions were real, and the work of the Devil. It 
is also worth mentioning that one of the derivations of the name- 
' Mic-mac ' is connected with the word meaning 'sorcerer;' so- 
that the known practices of this character having an important ef- 
fect upon the life of the people extended from the Great Lakes to- 
the extreme east of the continent. It was obvious to me. in cross- 
examining the various old men, that the performances of jugglery 
were in each case an exhibition of the pretended miraculous power 
of an individual, whereby he obtained a reputation above his rivals, 
and derived subsistence and authority, by the selling of charms 
and superhuman information. The charms or fetiches, which still 
arc sold by a few who are yet believed in, are of three kinds, — to 
bring death or disease on an enemy, to lure an enemy into an am- 
bush, and to create sexual love." 

The Uausual Prevaleace of Fo£ during Hay. 

The belt of frequent fogs during the past month, as shown 
graphically on the Pilot Chart for June, extended well up into the 
Gulf of St. Lawrence, and across the Atlantic from shore to shore. 
While the amount encountered off the Grand Banks and the coast 
to the westward is but little in excess of the normal for May, yet 
such great frequency of dense fog-banks east of the 40th meridian 
is very unusual. It may be attributed almost entirely to the unu- 
sual prevalence in that quarter of the ocean of southerly winds, 
which lasted for fourteen days during the first two decades of the 
month. These winds bring the warm, moist atmosphere from 
lower latitudes far to the northward, and into contact with the 
colder air of more northerly regions, this contact resulting in the 
precipitation of the moisture In the form of fog. Adding to this 
the fact that most of the depressions noted during the month passed 
well north of the 50th parallel after reaching the 40th meridian, 
thus lessening the clearing effect of their north-westerly winds, it 
wilt be seen very readily that the conditions were peculiarly favora- 
ble to the development of fog along the transatlantic routes. 

Early in the month, small patches of fog were reported, also, to 
the westward of Bermuda, about the /oih meridian, accompanying- 
north-westerly winds blowing toward a slight depression in about 
32* north and 63" west, on the 2d and 3d. The dense fog along- 
the coast north of Hatteras on the 6th. which led to the collision 
between the British steamship ' Benison ' and the American steam- 
ship ' Eureka.' by which the latter was sunk fifty-six miles east- 
south-east from Cape Henry, was due to the prevalence of south- 
erly winds in the western quadrants of an area of high barometer 
about the Bermudas, which, blowing up the coast from over the Gulf 
Stream, came into contact with the cold water of the inshore cur- 
rent, with the usual result. 



MENTAL SCIENCE. 

Illustration of tfae Play-Instioct. 

An article entitled ' The Story of a Sand-Pile ' would not at once 
suggest any thing of interest to the psychologist ; nevertheless the 
story as told by Prof. G, Stanley Hall i^Scribner's Magazine, June, 
1888) is full of suggesttveness to one approaching the study of 
mind with an appreciation of all the various aspects that mental 
phenomena assume in the world of nature. The story of the 
' sand-pile ' tells of two boys who had the advantage of playing 
with a load of sand placed for that purpose in the back-yard. This- 
at once became the centre of all their interests, and by a gradual 
growth assumed the appearance of a miniature community. Roads 
were laid out, coal placed in the ground to be afterward discov- 
ered, and a sort of cave-dwelling erected. The next summer the 
evolution went on, fortunately undisturbed by parental suggestions. 
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The house became > board with anoiKer ^nted against ii ; then 
H was two hficks jukI a board on top. A bti ol wood suggested lo 
ofw of the boys a borsr. and that became a borsr ; others bentE 
nude like it, at first very rude, and alierwards Vfilh all ibe rrfinemeMs 
that a scroll-saw could add. Cattle were made and addeil to the 
houses, iberr betng a remarkable conKrratism in adhering to an 
original model, though the bo)-s were aUe to do belief vk-orV. De- 
fore many sommrr^ there was a community modelled quite closely 
after the village in which ihey lived : crops were raised, stacked, 
and sold, as in town. Furthermore, the men and women of the 
'sand-pile* K'ere named Bill Murphy, Charles Stoughion, Peter 
Dana. etc. — naraesol real men inthc rillage: andtbepersonatitv of 
tbe real indtvtdual. ihat of the puppet and of the boy who owned 
H, — for other boys h«i beoi admitted by this time, — were 
strai^ely confused. If the real Farmer Murphy had done any thing 
disreputable, the boys threatened lo suspend the boy who ow^ted 
the puppet Farmer Murphy from the ' saml-pile.' The bo>'» lake 
their men along in their pockets on a pleasure-trip, send them in 
letters to distant friends to have iheni returned, and be said to 
have seen difttant places. " The best nt.in lias travelled most, 
keeps his farm in the best order, has most joints in his body. 
keeps dressed in the be:st coat of paint, and repre&enis the best 
farmer in town, and is represented by the best boy." 

The industrial evolution of this agricuIturaJ community strikingly 
nrminris one ol the real evolution in the history' of the rare. The 
plough, the wagon, and so on. can be seen in the several stages 
paralleled by the relics in museums. The politica) organization 
reflects that of the town, as well as that of primitive communities. 
Money was first made of a kind of card-board, but. owing to Ihe 
possibility of counirrfeiiing. felt gouged out by an instrument was 
substituted. At the beginning of ihe season ninety dollars and 
fifty half-dollars were given to each bo)-. So real were these coins 
to them, that siKxr is said to have been refused for the felt, the 
varying intensity of the play-spirit being recorded in Ihe silver value 
ol the felt money. When a grocer — tlie youngest boy — failed, 
he was at first aided, and then meetings held lo consider the case. 
" One proposition was .1 general pro rata subscription ; another 
was a communistic redistribution of the money of the community. 
These schemes were successfully opjKised. however, and it was at 
last agrceil to inllaie their first currency by issuing enough money 
to give each boy an additional sum of ten dollars. While this 
matter was under discussion, and redistribution was cxpecled by 
some, prices were aPTectcd. and a few sales were made at prices so 
high as to cause emharrassnwnl later." 

As the boys grow older, the institution begins to lose its reality, 
and ihe circle of Ihcir interests changes. Moreover, " the golden 
age of this ideal little repuhlkr has already passed," and " a period 
oi over-refinement and enervating luxury " Is likely to end iis 
career. Self-consciousness and the tk-sire for approval replaced 
natural inleresi. The parents regard the educational advantages 
of this ' band-pile ' as outweighing the eight months of MrhooU 
work : it cultivates co-operaiion. justice. ;intl rL-flcclion ; leads lo 
industrial skill, saves idletKss, and prevents bad habits. Its edu- 
cational import is thus characterized by Professor Hall: "Had the 
elements of all the subjects involved in the 'sand^piJc' — indus- 
trial, administrative, moral, geographical, mnlhemacical. etc. — 
been taught 5e|)arately and as mere school-exercises, the result 
would have been worr)', waste, and chaos. Here is perfect menial 
sanity and unily. but wiih more variety than in the most hetero- 
geneous and soui-disinlrgraiirg school-curriculum. The unity of 
all the diverse interests .md activities of the ' sand-pile' is, .is it 
always is, ideal." 

Heaiti-Growtji in Cambridge Students.— Mr. Krands 
Gallon mAkes an interesting report on measurcrnenls of the heads 
of Cambridge (England! students, which we owe to ProlcsMir 
Venna {Mature. May 3>. What is catteil a ' he.id- product ' may be 
fairly regarded as representing average brain- volumes. It is ob- 
tained by multiplying the maximum length of Ihe head by its 
maximum breadth and its maximum height above a certain pUnc. 
1'his result represents ihe contents of a rectangular box that 
wooUl just lit over the he.-id. This is only nulely proportional 
to the brain-mass in individuals, \>m\ would be closely proportional 
lo it in the average of many cases. The result of the measure- 



mcnts, which have been taken within the faut tlucc ^reltrs. is as 

follows: — 
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In spite of many irregularities, the follou'fng condu^ns 
may be fairly deduced from these figures : u> that while, 
in the population at large, brain-growth ceases after the age of 
nineteen, this is not true of university stwlcnts : {i\ that RkCU 
who obtain high honors ha\T considerably larger brains at 
nineteen yxars than those who do not ; (3) Ihat this piTdomin.-»ncc 
is rr<luced to about half its extent at tlw age of Iwcnty-live. the 
brain of the ' high-honor ' man increasing by about thrrc per cent, 
th.it of the ' poll' man by about six per cent. In this period: (4) 
that the ' high-honor ' men are presumably a class bolh moK 
precocious and more gifted than the others. 

An Interesting Memorv-Tcsv. — Mr. H. H, liallard pub- 
lishes in the Journal a/ Etiufntion for May 3 the result of n test of 
the memories and receptive powers of school-children, The sen- 
tence, "Your redemption from the dlstrrss into whkh you have 
fallen is in your own hands, and in no wise dr|)ends on foi-ma of 
goverameni or modes of election," was carefully read 10 one of ten 
selected pupit:s. who repeated it as exactly as possible to the nest 
scholar, and this one to ihc third, and so cm in Ihe tenth. The 
tenth pupil wtote down wh.tt he received from ihc ninth. In one 
case the sentence emerged from this process as. "The redemption 
of your distress Is in your own hands:" in another It was, "The 
invention which has fallen into your h.ind : " .And the sentence had 
dwindled into this already at the sixth pupil. In another caw the 
sentcnLc was whispcjed inslc.id o( distinctly read, and the procrsa 
of calling on the imagination when the senses give no ilrar impres- 
sion is illustrated in the result, which was, "The attempts into 
which we have f.illcn during the governmeni election arc very low." 
In the I'ittstield, Mass., High School the sentence reduced lo, 
" Redemption is in your own bands, nnd depends upon no formal 
government nor love." In the senior class of another high school. 
tn which the average age of the pupils was cighlccn yenrs. the re- 
sult was. " Our reilemplion for our destruction lus nothing lo do 
with us." In still another high school it was, " Vour disltess Into 
which you have fallen is hy no means the fault o( government." A 
set of eighl-ye.irold pupils reducnl it lo, "The retUmplion that 
lies in your hand Is done ;" and the first class of the high school 
in the same town made it. " Your rttlcmptlon into which you have 
fallen is your own fault," In one school therKprritnrnl wasmMlified : 
two pupils from each of five grades were selected, arwl the sentence 
clearly rend aloud to them all. After a minute's inlefv.il, each of 
the ten wrote down what he coulil of the sentence. The scptcncci 
written tiy one pupil of the highest, one of the middle, and one of ihe 
lowest gT.Adc» were these: '* Your redemption from the distress inio 
which you have fallen lies tn your own hands, and in no wIh de- 
pendson the guvemmenlor manner of eircilun ;" " Yourmlcmplion 
from lite distress into which you have fallen is in your own hands, 
and depemls in no wise upon the forms of government ur the 
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modes of election ; " " Your redemption and distress in which you 
have fallen depends on yourself, and in no wise on the government or 
its mode of election." Although not one of the ten got it perfectly 
accurately, yet many were very near it ; and they all show how 
much more the wear and tear on the sentence is in passing through 
ten mouths than through one. By the other process one accumu- 
lates the combined inaccuracies of all, and one pupil with a very 
poor receptive organ in the middle of the ten prevents the circula- 
tion of a good repetition after him. After this the sentence was 
passed through the ten pupils arranged in order of grade, and is- 
sued as, " Your redemption from the distress into which you have 
fallen depends entirely upon yourself, and by no means upon the 
forms of government or helps from education." The sentence 
here selected is quite a difficult one, but an easier one from Emer- 
son was hardly more successful. The sentence was, " Alt things 
are double, one against^ another, — lit for tat, an eye for an eye, a 
tooth for a tooth, blooa for blood, measure for measure, love for 
love," — and the result, " All things are good for one another." Al- 
though the test, as thus applied, is too complex to allow valid in- 
ferences to be drawn from it, it at any rate shows how difficult it is 
to repeat accurately what has been heard, as well as how little con- 
fidence is to be placed in the declarations of persons reporting the 
very words of a conversation held weeks or months before ; it illus- 
trates, too, in a simple form, the process by which a simple tale 
becomes an elaborately embellished narrative by passing through 
several hands ; and perhaps it indicates that the powers of careful 
attention and retention need more systematic training than is de- 
voted to them in the ordinary school-work. 



HEALTH MATTERS. 

Sea-Sickness. — Dr. W. H. Gardner, U.S.A.. in a letter to the 
New York Medical Record, reports having treated many cases of 
sea-sickness with oxalate of cerium, in ten, fifteen, or twenty grain 
doses, every two or three hours. He believes that seventy-five per 
cent of all cases that occur will be cured by this remedy. As many 
of our readers are about to leave the United States for a summer's 
jaunt in Europe, an admirable opportunity presents itself for testing 
Dr. Gardner's remedy. As oxalate of cerium is a recognized drug 
to be administered in cases of nausea and vomiting, we see no rea- 
son why it should not be efficacious in sea-sickness. 

Function of the Bile. — Among the many mooted questions 
in physiology is the function of the bile, and every new fact bearing 
upon this important subject is of great value. Dr. Dastre, as re- 
ported in Le Progrh Medical, recently communicated his observa- 
tions tathe Soci£t6 de Biologie of Paris. He said that he had pre- 
viously proven that the presence of bile in the stomach during dif- 
ferent periods of digestion did not take from the gastric juice its 
digestive power: consequently it could not be the cause of vomiting 
or of severe gastric troubles. At the present time, owing to the 
success of two operations for cholecysto-intestinal fistula, he 
thought himself in a position to conclude that the bile contrib- 
uted, as well as the pancreatic Juice, to the digestion of the fats, — 
an opinion which is counter to that expressed by Claude Bernard. 
In fact, the two animals being in good condition four months after 
the establishment of the fistula, they had been given a meal of fat 
and milk, and then slaughtered during full digestion. The exam- 
ination showed with absolute clearness that the lactealswere trans- 
parent between the stomach and fistula, and, on the contrary, en- 
tirely white and milky below the fistula; that is to say, where the 
bile had been able to get : consequently, if observation on the rab- 
bit shows us that the bile alone is unable to emulsify the fats, the 
preceding experience shows us that the pancreatic juice alone is 
also powerless. They must be mingled, in order to act well. In 
other words, bile, as well as the pancreatic juice, takes part in the 
digestion of fats. 

A New Hypnotic— In the AV» York Medical Record. Dr. 
£. C. Wendt describes sulfonal, a new hypnotic. Chemically this 
substance enjoys the euphonious designation of 'dixthylsulfondi- 
methylmethan.' It occurs in the form of large, flat, colorless crys- 
tals, which are tasteless, and devoid of smell. Sulfonal is soluble 



in eighteen to twenty parts of boiling water. In tepid water the 
solubility is only about one to one hundred. The crystals dissolve 
more readily in alcohol and alcohol mixed with ether. Acids and 
alkahes do not affect the composition of the body, which appears to 
possess considerable chemical stability. The crystals melt at a 
temperature of 275** to 260° F. According to Professor Kast of 
Freiburg, sulfonal is an hypnotic pure and simple. It does not com- 
pel sleep through a paralytic effect on the nerve-centres, nor through 
a profound impression produced upon the vascular system. From 
numerous experiments on animals, and many clinical observations 
on man, the action of this new remedy would appear to consist 
merely in the intensification of those factors that lead to natural sleep 
in the physiological sense, or in supplying the periodical desire for 
sleep in those cases where it is wanting. It is for this reason, prob- 
ably, that the range of applicability of sulfonal is a more limited one 
than that of some other drugs employed as hypnotics. Bui sulfonal 
has none of the disadvantages inherent in the deadly narcotics, and 
it is much more reliable than any of the bromides. This new body 
does not disturb digestion, it is not constipating, it has no unpleas- 
ant after-effects, it is perfectly harmless, it does not invite the for- 
mation of ■ a habit,* and, finally, it does not appear to lose its effi- 
cacy even when employed for a long period. 

Smokers' Vertigo. — Dr. Decaisne is reported in the A'c-w 
York Medical Record S.S having recently investigated a number of 
cases of vertigo in smokers. Out of sixty-three patients, forty-nine 
were between fifty and sixty-six years of age. More than half of 
them suffered, in addition, from digestive troubles, with constipa- 
tion alternating with diarrhcea, insomnia, palpitations, dyspncea, 
and diuresis. In a third of the number there was marked intermit- 
tence of the pulse, and granular pharyngitis, while others suffered 
from aphthae, amblyopia, etc. Thirty-seven were persons who 
smoked habitually on an empty stomach ; and these suffered from 
vertigo, principally in the morning. The vertigo generally coin- 
cided with suppression of perspiration and dimimshed excretion of 
urine. The treatment consisted mainly in regulating or suppress- 
ing the cause, but thirty-three out of thirty-seven patients ceased to 
suffer on merely refraining from smoking on an empty stomach. 

A Leper Invasion of the United States. — It is reported 
that many lepers are leaving the Sandwich Islands, as soon as the 
disease manifests itself, in order to prevent being banished to the 
island of Molokai. Mr. Putnam, consul-general at Honolulu, be- 
lieves the number of these emigrants to be considerable, and many 
if not most of them flee to the United States. 

Race and Insanitv. — In an article entitled ' F ace and Insan- 
ity,' published in the American Journal of Insanity, Drs. Bannis- 
ter and Hektoen, physicians of the Illinois Eastern Hospital for the 
Insane, express the opinion that there is little doubt but that in- 
sanity is influenced by race. From the statistics of three institu- 
tions in which insane persons are treated they draw the following 
conclusions: i. That in the white race the depressive types of men- 
tal disease are most frequent in the Germanic and Scandinavian 
peoples, and least so in the Celts : the reverse of this appears to be 
the case as to the exalted or maniacal types. 2. That general 
paralysis is not a disorder to which any race is immune, but one 
that depends upon causes independent of racial or national pecul- 
iarities. 3. That the well-known fact that insanity is much more 
common amongst the foreign-bom than amongst natives in this 
country, is not to any great extent explainable by the shipment of 
the defective classes of Europe to America. The 'cranks' and 
epileptics and other neurotic individuals do not appear to be rep- 
resented, in due proportion even, amongst the foreigners in our 
asylums. The cause of the excess of foreign-bom insane in this 
country is, it seems probable, to be looked for mainly m the fact, 
that, supposing the immigration to include only its proportion of 
persons below the average of mental strength and flexibility, the 
change of scene and associations, the' difficulties of beginning life 
among them, disappointments, homesickness, and all the other 
accidents and trials that befall the new-comers, together contribute 
to break down mentally a vast number who under other circum- 
stances would have escaped, and largely contribute to the mass of 
insanity in this country. 
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ELECTRICAL SCIENCE. 

Alte mat ins-Current Electro-Motors. 

Two inveniioTis that will greatly modify and improve the con- 
ditions of electrical distribulioii have been far some years p^st Che 
subject n( much ihmighl an<I exptrrimi'm among elecirici.ins. Th<^y 
are the secondary batter)* and the aitcrnaling-currcn: cicclro-molor. 
To-<lay there are secondary batteries in use. and ihere arc aller- 
nating<urrent moiors, thni will run with some degree of success ; 
but improvciuent is necessary in order chat [hey may be adapted la 
extensive operaiinii<t, ami it is only a mnller nf lime when these 
improvemcnis will be made. 

The Tesla electric motor, of which a brief ilescriplion has ap- 

ircd in ihis journal, seems ihc most successful attempt that has 
ten made for the <listribulioi) of power by altcrnalinK currents. 
The diiTiculitea in the way of such a niiHor are these: it must start 
with llic maximum turning effort ; when it attains its proper speed, 
it must regulate itself for v.irying Inails : aii.cl it inii<>t be made to 
work' under constantly changing load; and all these rec|uircincnls 
arc diOicuit to fultil iti die same machine. In one form of motor 
Mr, Tcsla obtains synchronism between the revolutions of the 
armature and the reversals of the feeding dynamo : that is. it reg- 
ulalcs itself. This form h.is little or no Uinjing effort at the start. 
In another type a considerable turning effort is obtained, but there 
15 no regulation. By combming the two characteristics, a motor is 
produced that will start, and when it arrives at its pro[x;r speed 
will regulate, ilself, This seems the most plausible plan that has 
been yel suggested for the purpose. It will be remembered that 
the motor presents the peculiarity of having no connection between 
Ihe armaturc<oils and the external circuit, currents being indiicerl 
in the former by the alternations ol the fie Id- currents, and so is the 
simplest mechanical and electrical arrangeinent possible. 

In a paper read before the Instiiuie of Kleciricat Engineers, Mr, 
Tesla explained the system, hot unfortunately gave no data iis to 
Ihe eflicicncy. output, etc. of the motors. Such data will probably 
lie forthcoming, for such a promising invention cannot but be given 
An exhaustive tTi.il; and it is to be hoped, that, when the data does 
appe.ir. It wrll he of ,t kind to at once allow an opinion lobe formed 
on the value of thv /n'ru/p/f as well as of the particular machine 
tested. 

E1.E1..TKICAL WF.I.DING. — Among the various uses to which 
electricity has been applirrl, ihe welding of metals is one of the 

test. Two distinct processes arc now in use. — that of Prof. 

lihu Thomson, and that !>f M. Bcrnados. In Thomson's mrlhud 
a very heavy current is sent between (he metals to be joined 
(which are held firinly against one another), heating tlic Junction 
until il is to a welding heal. The junction is, of course, the ]K)int 
of greatest resistance, and therefore the heat is m.iinly conccntratcti 
there. The currents arc ubiaineil from the secondary of an induc- 
tion-coil supplied with alternating currents : this secondary is of 
very low resistatKe. find is secured lu the pieces to be welded by 
tr.issive clamps. Il will be seen that this method is especially ap- 
plicable 10 the welding of tubes, roils, wires, etc. The process of M. 
Uernados is very different. En it the heal of Ihe electric arc is used, 
the junction to Iw welded being made one of the poles. Current 
tit obtained from accumulators e^tpecially budt to resist ihe ill 
eflects oJ a heavy discharge r.iie. and the arc is directed to the 
proper place by a rod of carbon held in the hand in a suit- 
able holder. The method of operation consists in placing the 
[Mcces to l>e welded on n heavy iron slab, which serves the double 
purpose of supporting and carrying the current to the plate, 
meeting the edges of ihe pieces, Ihen pulling the scraps of iron (if 
iron is to be welded) on the junction, and mclling ihe whole to- 
gether. For welding steel or wrought iron, a mixture of sami and 
lime is used as a flux ; when copper is one of the melals used, 
borax is employed. Mr. Ryves, who has invcsligaied the process, 
and has lately read a paper upnn it before the Society of Telegraph 
Engineers and Electricians, slates that in nearly every case the 
metal was badlj burnt and spoiled by ihc excessive he.-u, M, Uer- 
nados has also lately made a number of experiments on the work- 
ing of various metals and the production of alloys in electrical fur- 
naces. As far as welding goes, it is vcrj' probable that the electric 
ajrc can be regulated to give the required heat without burning the 



metal. Of the two welding processes, that of Professor Thomson 

is surer and more easily controlled : iliai of M, Iternados is more 
widely applicablc- 

DlFFRRENCE OF POTKNTIAL BETWEEN METAI^ IN SOLU- 
TIONS OF DiFFEKENT .Sfkengths. — The following table IB nol 
willtoul interest as showing the variation in the electro-motive force 
of a cpH, which might occur when the solution changed in strength 
from evaporation or othercauses. It is unfortunate that potassium 
cyanide was chosen as Ihe electrolyte, instead "of some i^ore com- 
monly used substance. One curious result will be noticed: zinc 
and copper have a poleniiaJ difference from a carbon electrode 
which is at Hrsi considerable: but, as the strength of the solution 
increases, the two substances get nearer together in the lalile. 
Carbon W.1S inv,iriahly used as the positive element. The differ- 
ences of potential are in volts. 
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ExTANSMiN Galvanometer. — Pruf.W.E. Geyer and Mr, W. 
H. liristor have invented a new and ingenious galvanometer. In 
ihermostals and in the balance-wheels of chronometers the difler- 
ciicc in the r.itc of expansion of two metals is taken advantage of 
to cause a nioveinent. which in the one case closes or ojicns an 
electric circuit, in Ihc nlhcr conpensatrs for the linear exiwnston of 
the wheel. Two strips of diflcrenl metals arc usu.illy fastened 
side by side; and. as one of them expands taster than the other, it 
causcji the system to bend one way or the other. As an eleclrk 
current causes he.iling. and as thcamountof he.iling is proportional 
to the square of the current, some such arr.ingcmcnl as the above 
might be used for measuring current strength. The disadvantage 
with the ordinary form would be that Ihe instrument would have 
to he adjusted for every cliangc of lemperature. To avoid this. 
Messrs. Geycr and lirisior use a broad strip and a wire of german 
silver l.\stcncd together; one end tixcd, the other attached to a reg- 
istering arrangement. The current p.isscs through ihese strips in 
series. Now. while for ordinary changes of temperature both the 
strip and the wire expand alike, yet. when a current is sent through 
ihcni. the wire, having the smaller section and less radiating sur- 
f.ice. heats the faster, and it.s greater expansion dcflrcts Ihe needle. 
Ily a suitable gearing the deflections arc made directly proportional 
to the currents. This instrument can measure both alternating and 
direct currents. It is simple, and should be unaffected by the pres- 
ence of magnets. 

Thk Watf.r-JET TELF.PHONE-TRANSMirrER. — This irans- 
millcr has been recently exhibited in England, where il has at- 
tracted attention, both by its novelty, and ils excellent performance 
as a long-disiance transmitter. The following is an abstract from a 
lecture recently delivered by .Mr, G. W. de Tunreemann ; "The 
jct-transtnilterwrnsists of a sryall jet of water, acUlulaied to ren- 
der il a conductor, falling upon two electrodes, consisting respec- 
tively of a platinum wire, and a platinum ring concentric with the 
wire, and separated from it by a ring of glass or ebonite. The 
connection between the electrodes is formed by the nappe of the 
jet; and. when the jel is ihrown into vibration by the sound of the 
voice, the variation of resistance between the electrodes causes il 
lo act as a ir.msmitter of grcal delicacy. This deltcac)' is so great 
that the voice of a person speaking in an ordinary tone at a dis- 
tance of tiftcen or twenty feet from the instrument is reproduced 
in a distant telephone with the most perfect distinctness." 



274 



SCIENCE. 



[Vol. XI. No. 279 



BOOK -REVIEWS. 

Missouri, a Bone of Contention. (American Commonwealths.) By 
LuciEN Carr. New York, Houghton, Mifflin, & Co. 16°. 

The history of Missouri, like that of the other Western States, is 
necessarily lacking- in the interest that attaches to that of the older 
parts of the Union; but ir has elements of interest belonging to 
itself, which the author of this work has skilfully availed himself of. 
He begins his narrative with the earliest French explorations and 
settlements in the basin of the Mississippi, and traces the history of 
the region west of that river, tKen known as Louisiana, down to the 
time of its annexation to the United States ; and the chapters treat- 
ing of these subjects, though they rather pass the proper limits of 
a history of Missouri, are among the best in the book. 

From the time of the annexation the narrative is confined to 
Missouri itself ; and the author then shows how the fertile spot 
which had been contended for by France, Spain, and England, be- 
came a new ' bone of contention ' to the advocates and opponents of 
slavery. The struggle began with the application of Missouri for 
admission into the Union as a slave State; and though the diffi- 
culty was then thought to have been settled by the well-known 
Missouri Compromise, yet this proved to be only the beginning in- 
stead of the end of the trouble, which could not be removed except 
by the complete abolition of slavery. Accordingly, the latter por- 
tion of Mr. Carr's work is necessarily occupied almost exclusively 
with the various phases of the slavery contest and the civil war, so 
far as these affected Missouri, which they did in a marked degree. 
In his account of this great struggle we are sorry to find Mr. Carr's 
sympathies so strongly on the side of the South. He does not de- 
fend slavery; indeed, he shows a decided dislike of it. But. like 
most of the Southerners and of their Northern sympathizers, he 
fails to comprehend the moral significance of the anti-slav-ery move- 
ment and the moral earnestness of those engaged in it. In describ- 
ing the secnes and incidents of the war. however, he shows himself 
a firm friend of the Union ; and m his last chapter he relates with 
evident pleasure the action of Missouri, alone of all the Southern 
States, in abolishing slavery within her borders. The stirring 
themes of war and political struggle fill so large a portion of the 
later chapters of the book, that we do not get from them so full an 
account of the social condition of the people in the generation just 
passed as might have been wished. In some of the earlier chapters, 
however, the life and industry of the people are described more fully ; 
and careful notice is taken of the financial disturbances that oc- 
curred at various times, and of the legislation of the State in regard 
to banks and railroads and the still more important subject of edu- 
cation. 

Taken as a whole, the author's choice of topics is excellent ; and 
he has been particularly successful in showing the connection of 
Missouri's history with that of the neighboring States and of the 
Union. The style of the work, though somewhat diffuse, like most 
of the historical writing of the present day, is clear and dignified ; 
and some portions of the story, such as the conquest of New Mexi- 
co and the events at the opening of the civil war. are related in a 
way that is both interesting and impressive. The book will fill a 
useful place in the series to which it belongs. 

Popular Physics. By J. DORMAN STEELE. New York and Chi- 
cago. Barnes. 16°. 

To quote from the author's preface, " this work has grown up in 
the classroom." and all those who have used any of Steele's Four- 
teen Weeks Series in natural science will know how admirably this 
series is adapted to use with elementary classes. The author was 
in the habit of making a memorandum of any explanation which 
fixed the attention of the learner, and his books were built up on 
this experimental method. It is not pretended that the treatises are 
exhaustive, but it is believed that they are such as to interest be- 
ginners, and so to place science before them that some al least may 
be induced to go further. 

Shortly before his death. Dr. J. Norman Steele, finding that he 
was unable longer to perform extra labor, requested Prof. W. Le- 
Conte Stevens of the Packer Collegiate Institute, Brooklyn, to re- 
vise the text-book in physics, as so many advances had been made 
since the last edition of the ' Fourteen Weeks in Physics,' published 



in 1878. Professor Stevens's revision has been so thorough and ex- 
tensive, that it has seemed desirable to change the name 10 ' Steele's 
Popular Physics,' and it is under this title that the well-known book 
now makes its appearance. The book is intended for use in high 
schools, and gives enough in each branch of the subject to make 
clear to high-school pupils such physical phenomena as they see 
about them. All those who know the reviser will feel confidence 
in the thoroughness of his work. 

Our Native Ferns and Their Allies. By LUCIEN M. UNDER- 
WOOD. Ph.D. 3d ed. New York, Holt. 12*. 

The third edition of this useful book will be welcomed by all 
fern-lovers, and we predict for it a ready sale. One hundred and 
fifty-six species of true ferns are described as native to the territory, 
— sixteen more than were included in the first edition, printed in 
1881 ; while of the related plants, iycopods, £/««*/<?, /t(W/(7, etc., 
sixty-eight species are given. The descriptive portion of the work 
is preceded by a carefully prepared account of the structure- habits, 
haunts, geological history, and the relation of Pteridophyta to the 
other sub-kingdoms of plants. This last is especially treated in 
the chapter on 'The Fern's Place in Nature,' including brief ac- 
counts of the several systems of vegetable classification. Professor 
Underwood gives greatest prominence to what he termsthe 'Ameri- 
can System," which, dividing the Thallophytes into three sub-king- 
doms, founded entirely on the characters of the reproductive organs, 
completely destroys the natural groups of algae, lichens, and fungi, 
and, in the writer's opinion, is not to be commended. This is, 
however, quite unessential to the general purpose of the book. 
Older specific names for many of the species are extant, and we 
regret that Professor Underwood did not take the opportunity of 
adopting them. In the next edition he may, perhaps, conclude to 
do so. 

The Fundamental Principles of Chemistry. By ROBERT Gallo- 
way. London and New York, Longmans, Green, & Co. 12°. 
$1.75- 

It would probably be difficult to find a better exemplification of 
the fact that the critical and creative faculties are not invariably 
associated in the same individual than appears in several recent 
attempts, on the part of prominent fault-finders with existing mod- 
els, to produce something better in the way of elementary text-books 
of science. 

The volume before us emphasizes this point once more, and with 
force. It is an effort to replace the chemical text-books in use in 
the schools, and for teaching junior students generally, by a pro- 
duction " more in harmony with the laws of thought." The author 
has ■' long held that chemical works intended for beginners are un- 
suitable as educational works; if these books extend only to a few 
pages, the arrangement and construction is the same as that 
adopted in Gmelin's great work of reference in the science, which 
extends to eighteen large volumes; the plan is encyclopedic, — 
excellent for a book of reference, unsuitable for an educational 
work. In this system the facts are unclassified ; the laws, the high- 
est generalizations, are placed apart from the facts ; and no plan 
for teaching the language of the science, which requires to be taught 
like any other language, is given beyond a few general observa- 
tions." Twenty years ago these views were announced, and, if we 
are to judge from the internal evidence of the book, changes of 
method during the interval which has elapsed have not commended 
themselves to the author. The work is ostensibly devoted to the 
"fundamental principles of chemistry;" but examination reveals 
the fact, that, of three hundred and fifty-six pages, nearly one-half 
is given up to the exposition of the subjects of molecular attrac- 
tion, heat, gravitation, the properties of gases, the elastic force of 
vapors, density, sublimation, precipitation, adhesion, and capillary 
attraction, which are regarded as the general principles of physics 
" suitable for the course of pure chemistrj- given in the after-part of 
the work." It is without doubt most desirable that the student of 
chemistry should possess a knowledge of the principles of physics, 
and. were this part of the work endowed with any particular nov- 
elty or merit, the misleading character of the title might be passed 
by ; but the sad fact is, that in the preparatory half of the book we 
fail to find any thing but the old tale of multitudinous facts and 
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principles, presented in a manner far inferior lo ihc besl niodem 
examples, and insufferably dull. Even in the matter of information 
il is not up with the linirs. We are lokl thai " the iwo prevailing 
opinions with regard tn the nature of heat are the theory of rmis- 
si»n and the theory o[ undulation ; the latter of which, it is added. 
U now generally acceple<l, but sn ovcrburcicncd with inhtritrd 
terms of indefinite meaning- as to occasion much confusion of inind. 
and to necessitate the .idniissiun to the student seeking exactness. 
that all who siudy the subject are impressed with their vagueness 
and unsatisfadoriness. After this we could hardly he surprised lo 
note that the atomic hypoihcsis is an invention of the "late Dr. 
Dalion," who derived some suggestion of it from the ancient phi- 
losophers, by which term, wc presume, reference is made to the late 
Lucretius, Leukippos, and others. 

The Ulter half of the book, however, is so much worse, from an 
educational piiint of view, that we are incline*!, on ihe whole, to ad- 
mire the astuteness which led lo a change of base and the ti1lmg-in 
of the former half with less iinwit-ldy material, though the proceed- 
ing is somewhat sug^aiive of the tricks of the medical practitioner 
of tradition, who, failing in the diagnosis and treatment of enisling 
complaints, possessed the art and acuieness to get his patient into 
6ts. in the niaoagetnenl of which he considered himself to be :Ln 
adept. As in most books on elementary chemistry, we find <!<!scrip- 
live text, directions for experiment, and problems to be solved: but 
the scientific method — the careful and logical adjustment of ex- 
perimental conditions to the end of securing conclusions as detinue 
as possible— is lacking. We are told that ihe etemcnls combine 
to form compounds, and the fact is illustrated by the bunting of 
pho&phorus in oxygen, and other similar cxperimcnls ; but not a 
particle of evidence, beyond mere assertion, is adduced to show 
ihat the action is synthetiral rather than meiathclic-il or analytical. 
The union of two elements in mort than one proportion is not proved 
by appeal to the evidence of the balance, to the value of which the 
author has paid tribute in connection with the elucidation of the prin- 
ciples of its mechanism ; hue, inslcad. wc are treated to the follow- 
ing : •' We have now to inform and demonstrate to the learner that 
more than one com[X)und can be formed, in many cases, by the union 
of Ihe same elements. This will at once be rendered easily intelligible 
to him if wc make use of our former comp.irison. There arc difler- 
cnt words composed of the s-imc letters; there are, for instance, two 
different words composed of the letters / and o, vii.. * to ' and 
' too ; ' (he same with the letters h and a vie.. ■ he ' and ' bee ; ' and 
other examples will at once recur lo the student. In like manner, 
for example, there are two compounds of carbon and oxygen : viz., 
carbon monaxicl^, the* symbol for which is CO ; and carbon dioxide, 
which, for ihc present, we will represent by the symbol COO. This 
latter conijiound, it will be seen from the symbol, contains double 
the quantity of oxygen the former contains." This is puerile ; but 
the pendulum swings to the other extreme, and the student, not 
yet informed as to Ihe laws of combining proportions, the <|ualitics 
or constitution uf acids, bases, or salts, is expected to extract an 
intelligent idea from descriplinns like Ihe following, which, if not 
taken bodily from " Gmclin's great work of reference." might easily 
h?ve been so derived, so far .ts form oE statement and assumption 
of previous knowledge are concerned : — 

"The bones being freed from organic matter, and in form of ashj 
arc treated with sufhcieot sulphuric acid to form an acid phus- 
pihale : — 

Ca,(PO,), +2H,S0, =CaH(ro.), + 2CaSC\, 
The solution of the aciil phosphate is poured off from the tnsol- 
ublcCaSO,; the solutioniscvaporatedtoasirupyconsistcncc i it is 
then mixed with a sufficient amount of charcoal, evaporated to 
dryness, and afterward gradually heated lo full redness in an appro- 
priate vessel. Two-thirds of the phosphorus distils over, and is 
condensed by the water contained in the receiving- vessel. The 
operation may be regarded as consisting of two stages; ist, the 
conversion of the ackl phosphate ; sd, the setting-free of the phos- 
phorus : — 

{ i> CaH* (PO,i, = Ca 2 PO, -I- 2 H,0. 

(ai 3 {Ca 2 PO,) + 10 C = P4 + Caa (PO,), -1- lo CO." 

These examples aie sufficient to show the spirit of the boclc. 
which is lacking in those qualities of method which have lately 
begun 10 appear in elementary chemical literature, and give prom- 



ise of the evolution of something more In accon! with advancetf 
ideas in matters of education. In uui humble judgment, this vol- 
ume is entirely unsuiled to the neeils of the modern classroom or 
laboratory, 

,'/ Companion to School Classics. By JAMBS Gow. New York, 
Macmillan, i6°, $1.75. 

Chronological Tables. By ARTHUR C. JENNINGS. New York^ 
Macmillnn. 12". 81.25. 

TtlE llrsl of these books treats a variety of subjects that stu- 
dents of (lie classics neetl 10 know about, and which cannot be ad- 
equately dealt with in the ordinary commentaries. It is dividect 
into five parts, treating lespcctisTly of classical texts, the public 
economy of the Greeks and Komans. the drama, and philosophy. 
Mythology and geography are not included, doubtless because there 
are works enough on ilicse subjects .ilready. The Homeric age 
also is left untouched, on the ground that il is sufficiently illustrated 
in Professor jrbb's work, and others devoted to that sjircial theme. 

The second and third divisions of the work, which deal with pub- 
lic affairs, are the longest, and give an excellent brief description of 
the Athenian. Spartan, and kom.111 constitutions, with accounts of 
the public assemblies .ind of the various officers of stale and iheir 
duties. The military anil naval c;>tab!ishnienis arc also described, 
and there are chapters on finance, on chronology, and on weights 
and measures. In these parts of his work Mr. Gow has presented 
a vast amount of informaiion in a small compass; yet it is so well 
arrange<l and so clearly staled, (hai, notwithstanding its condensa- 
tinn, it is read with ease and pleasure. Indeed, wc do not know 
where lo look for so good an account of Athenian and Roman pub- 
lic affairs, in a form at once clear, concise, and full enough for ordi- 
nary students, as Mr. Gow has here given us. 

The other parts of the work arc of a more scholastic character,. 
especially the rtrsi. which gives a brief history of classical texts- 
First comes a history of the Creek anti Latin alphabets : next a de- 
scripiion of Ihc mode of writing and of making books in ancient 
times, followed by a histur)- of classical manu^ripts in ihe middle 
ages and after Ihe revival of learning: and then a full account of 
the means and methods of iexiu.il criticism. The chapters devoted 
to these subjects are necessarily somewhat dry ; but the informa- 
tion they contain will be useful not only lo young stuilents. but to 
all iwraons interested in the history of lucramrc. The accounts of 
the drama and philosophy arc briefer than the other portions of the 
work, but are sufficient for the ordinary purposes ot classical stu- 
dents. 

From the analysis here given it will be apparent that Mr. Cow's 
work is dilTerent from the otlwr helps to classical study that are- 
now so ahund.int ; ami u contains so much that is excellent, that 
we hope to sec it introduced into ihc schools of this country. OF 
course, in a work dealing with so many subjects, and necessarily 
touching many conlrovened points, it is difficult to secure un- 
impeachable accuracy ; and we can well believe the author when 
he says that he has found the preparation of the work extremely 
difficult. Nevertheless, its accuracy, so far as we have been able 
to test it, is of a high order ; while in style and arrangement it is 
much superior to most of the works with which it is naturally com- 
pare<i. 

Mr. Jennings's work is a synchronistic arrangement of the chief 
events of ancient history, and will be a useful companion to all stu- 
dents of the ancient world. It is not confined lo Greek and Ro- 
man affairs, though these necessarily occupy the foremost place, 
hut gives also the dales of the leading events in Jewish. Eg>-ptian. 
and Assyrian historj-. and of some sjKcially important occurrences 
in India and China. The tables are arranged in six columns, deal- 
ing respectively wilh political history; Jewish church history; 
wars, popular movements, catastrophes ; bingrapliy am! topogra- 
phy ; invcnlions, discoveries, science, art ; laws, literature, dr.ima, 
institutions. The chronology ranges from the received date of the 
foundation of Rome, 753 B.C., down to the Christian era. In re- 
gard lo very many facts of ancient history, exactness of date, as the 
author remarks, is unattainable ; and he has thought it best to ad- 
here in the main to the schemes of chronology usually found in dic- 
tionaries of dales, and other educational works. The special excel- 
lence of the work lies, of course, in its parallel presentation of 
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•events in many nations, and in many different departments of hu- 
man activity ; and in this respect it has eminent advantages over 
most other chronological works. 

We should add that both the works here noticed are provided 
with elaborate indexes, which greatly enhance their usefulness. 

I'hysical and Industrial Training of Criminals. By Hamilton 
D, Wev. (Monographs of the Industrial Education Associa- 
tion, Vol. I. No. 3.) New York, Industr. Educ. Assoc. 

Among the many innovalions in penal science introduced at 
the New York State Reformatory, there is perhaps none with so 
great an interest to the scientist and the educator as the experiment 
of reaching the unresponsive intellects of refractory and stupid crim- 
inals through their muscles. This experiment, noticed in these 
columns some time ago, carried with it the proof of its success. It 
was due to the author of ihis pamphlet. Dr. H. D. Wey, physician 
to the reformatory at Elmira. In the present pamphlet Dr. Wey 
rehearses this experiment, and surrounds it with a valuable analysis 
of the criminal character. — the only sound basis of true and last- 
ing reform. He here portrays the deviation of the psychophysical 
organism of the criminal from that of his more fortunate fellow- 
men, and deduces from it the sound conclusion that the only 
method of restoring the criminal to a worthy place in the commu- 
nity is to re-organize that fundamental re-action between an indi- 
vidual and his environment that makes crime tempting. For this 
purpose one must educate the criminal, and that not only in the 
usual sense of literary instruction, but with the additional meaning 
of re-forming the habits of his body and mind ; and when, in es- 
pecially dull and sluggish men, it was found that a direct appeal to 
the will and the intellect was unsatisfactory, the logical step was 
taken of treating the muscles, the physiological organs of the will : 
for modern physiology tells us that in muscular exercise we develop 
not only the muscle, but, more important, the nerve-cell that con- 
trols its action ; we are building brain and power alike. Such a 
purely physical training brought the average marks of a dozen 
most unpromising men for purely intellectual studies from 46 per 
■cent to 71 per cent. The effect is immediate, and, if the treat- 
ment is sufficiently prolonged, is lasting. 

The second portion of the pamphlet is devoted to the industrial 
system at Elmira. Idleness is the source of a good share of the 
world's misery ; and every moment of a prisoner's life ought to be 
systematically occupied. Moreover, the work should be made as 
interesting as possible, not assume the air of a task imposed as a 
process of torture. Add to this, that the industrial training must 
be such as to fit the liberated man to earn his livelihood, and at once 
<for it is immediately after liberation that thegreatest danger exists), 
and it seems to follow as a necessary deduction that the reforma- 
tory workshop must approximate to the real hives of production in 
the surrounding worid. In addition, the educational value of manual 
training is lo be made a special point. This ts what the reforma- 
tory at Elmira is attempting to do ; and the success of the enter- 
prise, after it is properly understood both by the men themselves 
and by the public, seems beyond question. This monograph, it is 
hoped, will be the means of extending the sound teachings and 
practices in vogue at the New York Reformatory. 

^egro Myths from the Georgia Coast. By CHARLES C. JONES, 
Jun, Boston, Houghton. Mifflin, & Co. 12''. 

The title of this book is not quite correct, for the tales told in it 
-are not myths, but fables. Some such stories had already been 
<;ollected by other writers ; but Mr. Jones has found in the swamp 
region of Georgia and the Carolinas a comparatively unknown field, 
in which he has gleaned much that is new. The stories are told in 
thtpafois of the negroes themselves; which seems to us a mis- 
take, as they are not only harder to read, but less interesting, than 
they would be in correct English. Moreover, many of the linguis- 
tic peculiarities are mere mispronunciations, while others are con- 
tractions such as we all use in conversation, and only a few are real 
■dialectical characteristics. 

The characters in the fables are mostly animals, the rabbit being 
the favorite, while the wolf and the alligator are frequently intro- 
duced. The stories show not a little ingenuity and humor, and 
some of them are quite entertaining. One of the best is that about 



the monkey who didn't know what trouble was, and who went to 
the Devil to find out. The Devil gave him a closed bag, and told 
him to go out into the midst of a large field near by, and then open 
the bag, and he would find an answer to his inquiry. The monkey 
obeyed, and when he had reached the middle of the field opened 
the bag, when out jumped a bull-dog. The monkey started and 
ran, and the dog ran after him until they reached a wood, when the 
monkey succeeded in climbing a tree, but not without the loss of his 
tail. The dog staid by the tree and watched till he was hungry, 
and had to go off in search of food. Then the monkey came down 
and went home to his wife, telling her that he had had enough of 
trouble. The moral is obvious : never search for trouble, but wait 
till it comes to you. 

Besides the fables, a few other stories are given, the most impor- 
tant being those relating to the negro belief in spirits, fetiches, and 
charms. These show, what was already known from other sources, 
that the Southern negroes are hardly less superstitious in some re- 
spects than their African ancestors, and that a great deal will have 
to be done to raise them to the level of civilization. 

Lessons in Geometry, for the Use of Beginners. By G. A. Hill, 
A.M. Boston, Ginn. 12". 

This admirable little book is a grammar-school geometry, and 
as such lies midway between the courses in geometrical drawing 
followed in some of our city schools, and a course in ordinary 
demonstrative geometry. It is intended to follow the study of 
arithmetic. The method followed is in great part that of question 
and answer. Each new idea is put in very simple language. Defi- 
nitions are carefully explained, and in many cases illustrated by 
cuts. In short, every difficulty which the pupil is likely to meet 
with seems to have been anticipated. The few demonstrations 
that are given are all based on the method of equal triangles. The 
most important feature of the book is the large number of exercises. 
Of these, those which involve the metric system are separated from 
the others, and can be omitted if desired, A cheap case of draw- 
ing-instruments accompanies the book. The book is adapted to 
the needs of every grammar-school in the country, and could with 
advantage be used in all of them. For practical knowledge gained, 
few branches would better repay the time devoted to the study of 
this book. It is printed in the elegant style in which the publishers 
are accustomed to issue their works, G. W. Sawin. 

Trigonometry for Beginners. By Rev. J. B. LOCK, M.A. New 
York, Macmillan, 1886. le^ 60 cents. 

This little book is an abridgment of the ' Elementary Trigonom- 
etry ' by the same author. Very little knowledge of geometry is 
assumed. Some points, such as the circular measure of an angle, 
the fact that the ratios depend only on the magnitude of the an- 
gle, and the explanation of tables, are much better put than it is 
customary to find them. The book also contains a very large num- 
ber (about seven hundred and fifty) of exercises, which are much 
better chosen than those in the trigonometries in common use, 
those in formula-work being particularly good. These exercises, 
together with the low price of the book, make it especially valuable 
as a secondary treatise for teachers who are using another text- 
book. The book is too small for the amount it contains, and as a 
consequence its pages are much crowded. 

Geometry in Space. By R. C. J. NixoN, M.A. Oxford, Claren- 
don Pr. 12°. (New York, Macmillan, 90 cents.) 

This is a brief treatment of solid geometry, modelled on that of 
Euclid. A short introduction on perspective is prefixed, however, 
and some modern ideas are introduced, such as anharmonic ratio, 
similitude, inversion, and poles and polars, these subjects being 
very briefly treated. The number of exercises is also large. A 
chapter on the geometrical theory of perspective is appended. The 
book is well printed, but would be much improved if the type were 
larger. ___^^^ 

NOTES AND NEWS. 

The third part of the annual report of the Geological Survey 

of Pennsylvania has just been issued. It treats of the operations in 

the anthracite-coal region, and is accompanied by an atlas, embra- 

ing the coal-region, and based upon the triangulation of the United 
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States CoasI Survey. The report contains, lic&idcs ihe results of 
geolojjical surveys, valuable statistics o( the production and sliip- 
mcntof anthracite coal for 1885 and 1886. At the same time have 
been issued the nllas-sheels embracing Bucks and Monigomcry 
Counties. 

— Ch. Monligry was ici) by an occasionid observation to the 
study o( the scintiUaiionsof stars and their relations to atmospheric 
disturbances. On Dec. 7. 1886, Ke noticed, during his observations 
ai Brussels, that the scintillations of the stars suddenly increased, 
although the mcteoroLogical instruments showed no change what- 
ever. A (l-w hours later, however, the hiirorueter bejjan to sink, 
and a gale arose which lasted for two days. This led the obsen-er 
to the conclusion time the high strata of the atmosphere were dis- 
turbed hours before the instrumenis were in any way affected. A 
Ihorough investigation of obscrv.^tions sbotved that this was of fre- 
quent occurrence, and that Ihc sci mil I at tons also cunlinued after the 
storm bad passcil. licsidcs ibis, ihcy were the stronger the fiercer 
the storms tagnl. and the nearer the minimum passed the place of 
obscr\'ation. 

— The 'Second Annual Report of the Meteorological Instiluteof 
Roumanta for ilie Ve.ir 1886 ' is a valuable contribution to our 
knowledge of the climate of suulh-c^slein Eurupe. It contains 
only the res lilts of observationsniadeal Bucharest. although a consid* 
erablenuinljertit stations of ihc second order have collecietl meteor- 
ological data, the appropriations being insiiRicient (nrtbcir publica- 
tion. The director of the institute, Hrof. Stefan C. Hepitos. well de- 
serves the thanks of meieorologisis for the valuable work hehasdone. 
the amount of which is astonishing, considering that all has been done 
with an annual .i|)pruprialio[io( less than $2,400. He sets forth an 
interesting plan n( increasing the number n( stations ami of a thor- 
ough study of the climatic elements of Roumania. which, if carrie<l 
out. would give us the much-desired data on the meteorology of 
that irgton. 

— The Prince of Monaco has published several preliminary 
papers on the resulls of the cruises of his sailing yacht • L'Hiron- 
(Jellc.' In 1885 her cntirse was from Lorienl loCape Ffhisterreand 
the Azores, whence an excursion was made riorih-wesiward as far 
as 44" north latitude. Having returned to the AiorcS. she sailed 
north-north-west as f,-iras 50" north latitude, anri then returned to 
1-orient. In |586 the prince sailed westward from Cape Finistcrre 
until he reached the Iwcniieih degree west from I'aiis. which he 
followed 10 50" north latitude. The special object of this cruise 
being to ascertain the connection of the currents of the Bay of 
Biscay with those of the Atlantic, a great number of dnais were 
imraerscti on this route, part of which were found again, thus fur- 
nishing valuable material regarding Ihc currents of the North 
Atlantic. The last cruise was even more extended than the first 
ones. Starting from the Azores, the prince followed a straight line 
to Newfoundland, thus crossing the Gulf Sirp,im drift. On this line 
931 floats were set adrilt. At the same time, soundings, hathy- 
ibermomctrical readings, and ilredgings were made. Attention 
was paid to the subject of fisheries, juirticularly to ihat of the sar- 
dmc, which was formerly so abundant on the French coasts, while 
it has now almost disappeared. 

— Prof. F. W. Clark of the National Museum will malte a unique 
collcclion of mineral species for exhibition at the Cincinnati Expo- 
sition. A portion of the lwenty-fii.-e thousand dollars appropriated 
by Congress to enable the Government of the United St.^tes to 
participate in that cxi>osition has beer placed at Professor Clark's 
disposition, and he will supplement the specimens be will select 
from tlie museum collection with others obtained especially for this 
occasion. The collection will be of great scientific value. 

— Pet^mann's MitttilungfH for May publishes a full account of 
Captain van Gdlc's exploration of the Obangi, accompanied by a 
map which has been consirucie^l by B. Hasscnstein, who reduced 
Junker's observitioT^s in the country adjoining tbe upper Wplle. 
He calls atleniton to the important fact that Junker learned of the 
existence of a chief called Bangusso four days' journc>- west from 
Sinpio. Van Geie discovered a northern inbulary of the Welle. 
which was called by the natives Bangasso as coming from Batigas- 



50 : therefore it is probable that Van Genie's Bangasso is the lower 
course of Junker's Mhomo, on the batiks of which Bangusso's vil- 
lage is situated. In this case the Kulu would prove to be a tribu- 
tary of the Mbomo. Since tbe great discoveries in the basin of the 
Kflssai no expedition has helped more to make clear the hydrog- 
raphy of Central Africa than Van Gale's, the limits of the Kongo 
watershed being now pretty well ktwwn. 

— The Linnican Society held its ccnlaiary cdebration May 24. 
according to Nttture of that dale. The following eulogia were 
pronounce<l : on Linnarus. by Prof. Thorc Fries, the present occu- 
pant of the chair of botany at Upsala ; on Robert Brown, by Sir 
Joseph Hooker; on Charles Darwin, by Professor Flower; on 
George Uentham. by Mr. W. T. Thiselton Dyer. The Linnaan 
gold medal, instituted by the society on the occasion of its cente- 
nary, was presented to Sir Joseph Hooker (botanist) and Sir Rich- 
ard Owen lioOlogLsl). In subsccjuent years the presentation will 
he alternately to a botanist and zoologist. 

— ■ Popular Ph>'sics,' by J. Dorman Steele, Ph.D (A. S. airrtcs 
& Co.. publishers. New YorkJ, forms the third of a new series 
upon the sciences. Many of the fealuresof its parent book. 'Four- 
teen Weeks in Physics.* will serve to identify this new work. 

T. Fisher Unwin. 26 Paternoster Square, LondoDt announces a 
second edition, revised and rewritten on the basis of the first 
ertition by Edward Newman, of 'Birdsoesting and Bird-skinning,* — 
a descripiion of the nesisand eggs of birds which breed in Britain ; 
with directions for their collection and preservation, a chapter on 
hird-skmning. and description and woodcuts of the instruments 

necessary to the collector. — by Miller Christy. Messrs. James 

W. Queen & Co,. Philadelphia, have just issued a new and very- 
complete edition of their catalogue of electrical testing apparatus. 
This covers nearly every form of apparatus called for in a well- 
equipped electrical laboratory. 

^In the Jtme Andcrvfr Rnn<wX>v. Bemis continues hispapfeTBOn 
immigration, pointing out in the present number the distribution Of 
our immigrants. The experiment at Harvard m solvmg the problem 
of ihe relation of religion in its outward form lo university life, is 
clearly slated by Rev. D. N. Beach. Professor James of the Uni- 
vcrsily of Pennsylvania gives an account of the requirements for 

the degree of Ph.D. in German universities. ike AmericaH 

Garden for June i* a special rose number. The approaching 

'healed term' renders an article on 'Summer Indigestion and 
Di.-irrhora * in the current number of liabyhood seasonable. 

— It is not often ihaC a part of Ivdwards's superb " Butterflies of 
Norlli America ' appears with so much interesting matter in it a& 
is found in Ihe fifth number, just issued. A rare form of Caltfur- 
nian .\ffhi<ra is figured. — of which all efforts to obtain the early 
stages have so far been unsuccessful, — two species of £>^#/a from 
the Rocky Muunlains. and our eastern Portlnmlia. The plate of 
the latter is crowded with tigtires of early stages in most exquisite 
delineation. Although tigured long ago by Abbot, his drawings, 
published by Boisduval & LeConte. were among the worst he ever 
made, so as 10 be quite misleading; while Mr. E<lwards figures 
also the egg and every stage of the caterpillar. — a thing ihe more 
difficult lo do. as it hibernates in the middle of its larval life. The 
text gives a complete history of this interesting and excessively 
local species, ihe habits of which are described in very different 
terms by different observers. But the most interesting of all is the 
])lalc of Erebiii. which figures, as we have said, two species, giving 
for one of them the egg and earliest stage of the caterpillar: the 
latter never before ligured or described for tbts genus, although 
thirty or forty species arc known in Europe. That it should linally 
be m-ide known by a naturalist in Eastern America, where it is un- 
known, is a curious commentary on the zeal of our transatlantic 
brethren. The species has been taken only by one collector, and 
only at a height of from twelve thousand to fourteen thousand feet 
on the front range of the Rocky Mountains in Colorado, where the 
ground is covered by broken black rock*, above which the butter- 
ily. which is of a deep black color, rarely rises far. and upon which 
when aLighte<l it can scarcely be detected. When we learn from 
the cover that tbe expense of the preceding number was only 
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partly covered by a grant from the Elizabeth Thompson science 
fund (the first help the author has had), we can gauge to some 
«xtent our past pecuniary indebtedness to the indefatigable author, 
who steadily issues these incomparable iconographs. 

— W. William Topley, general secretary of the committee on 
•organization of the coining (fourth) session of the International 
-Geological Congress in London, desires that all scientilic societies, 
libraries, institutions of learning, and individuals having any in- 
terest in the publications relating to the purpose of the congress, 
and the volume of its Proceedings containing the reports, papers, 
maps, etc., should secure these publications at the trifling cost of 
the membership fee to the congress, of ten shillings, or about two 
dollars and a half. For every such sum sent to him at the museum, 
28 Jermyn Street, London, the sender, whether an institution or an 
individual, will receive all the documents which it or he would re- 
ceive were the sender actually present as a member of the congress. 
Some of these publications, not to speak of the volume, will be of 
great value, and cannot be otherwise procured. Address William 
Topley. Esq., general secretary International Congress of Geolo- 
gists, Museum, 28 Jermyn Street, London. The volumes of previous 
sessions of the congress alone are now difficult to procure at twice 
this cost, or more. 

— The Royal Society of Canada has, since its establishment, done 
Tnuch to promote the interests of science in the Dominion. In his 
annual address delivered at the recent meeting which was held in 
Ottawa May 22-24, the president. Dr. Lawson of Halifax, reviewed 
the work of the society during the past year. The Transactions of 
the society for 1887 fill a large volume ; although, of seventy papers 
■which were presented, only forty were printed, the rest being kept 
back by the authors for the purpose of being perfected by additional 
work. He called attention to the preponderance of papers in the 
'geological and biological section over those in the sections of Eng- 
lish and French literature, which had increased more and more, 
showing the greater interest taken in science as compared to his- 
tory and philology. In the course of his address he urged the 
•granting of aid from the British Parliament for the purpose of mak- 
ing observations of tides and currents. This would not only be of 
substantial value to the shipping community, but would be a bene- 
fit to the country at large. A committee was appointed to co- 
operate with the British Association in pressing the necessity of 
such observations upon the Parliament, but so far no practical re- 
sult has followed. A scientific federation of the empire, which was 
being agitated under the auspices of the Royal Society in London, 
also engaged attention, and was considered a matter of the greatest 
importance, in view of the aid that could be given to a geological 
survey of the Dominion. A committee appointed to inquire into 
the matter reported favorably on the subject, and the council of the 
Royal Society was given permission to act up<jn this report. On 
Friday the sections presented their reports. The section for French 
literature stated that they had decided to establish a fund of ten 
thousand dollars for a prize at the French Academy, to be called 
' The New France Prize ; ' the interest, three hundred dollars, to be 
given in annua! prizes to the author of the best work in French, to be 
published in France or Canada, on a subject to be determined by 
the academy. Sanford Fleming was elected president for the en- 
suing year. 

LETTERS TO THE EDITOR. 

",' Carftifiandtnli are requesttd to bt at irie/at foaiblt. The turiUr's nam* it 
in alleattt rt^uired m froef »f goad failh. 

TmtHty cc^i*s e/ thf ttaitbtr eenlAiniHg kit cemmuHicatiom ^ill bt furniihtd 
/ret t» any eerrttfondtnt o* rtquett. 

Tkt ediiar tiiUl be glad lo fubliiA aty ^ueritt centananl milk Iht ckaraeUr of 
t\t journal. 

Genealogy of Ideas. 

In the study of the genealogy of ideas there is a series of ques- 
tions which have sprung up as corollaries to the problems involved 
in similarities. In Col. Lane Fox's exhibition of weapons, structure 
is the fundamental concept. All weapons of the same plan of 
structure are in the same row. The second concept is complexity 
of form and structure, and the pieces are arranged in their row ac- 
cording to iheir elaboration, the worst on the left. No good 



anthropologist would argue from this order that the row represented 
a genealogical line, in which each one at the right is child o^ the 
one immediately on its left. The only safe conclusion is, that the 
history of invention has travelled somewhat in this manner. 

The corollary to all this is, that arranging the arts of different 
races in such a developmental series gives us a fair means of gau- 
ging these races in the scale of excellence and advancement. If 
people A are found in the whole group of series to stand on the 
left of people B. then they are an inferior people. If, on the con- 
trary, we make ourselves A, and, comparing our inventions and 
institutions of all kinds with those of B, we discover that we stand 
on the right rather than on the left, there should be no hesitation 
in rating ourselves accordingly. 

The next corollary is, that we cannot neglect historical studies. 
Genealogies are to be traced ■historically. The Russian banjo did 
not descend from the Aleut banjo, but really descended to it, and 
shows that which occurs again and again in arts and institutions, 
the degradation of invention. O. T. Mason. 

Waihington, May 30. 

New York Schools. 

After investigating the English musical system known as the 
Tonic-Sol-Fa, and finding its great superiority to the staff method, 
which I had taught for twenty years, 1 naturally sought to interest 
music-teachers and educational people in the system. For this 
purpose I had several interviews with Superintendent Jasper. My ■ 
reception from him was about as cordial as if I had been the ven- 
dor of a quack nostrum. At last he settled the question by saying 
very emphatically, " Mr. Seward, I am opposed to the Tonic-Sol-Fa 
System !" As he knew nothing about it, and refused to gfive any 
attention to the overwhelming testimony of English and American 
teachers, in favor of the system, I was led to ask myself what prog- 
ress could possibly be made by the New York schools in any direc- 
tion under the control of such a superintendent. 

Theodore F. Seward. 

Eut Orange, N.J., May 30. 

Your editorial note in the issue of your paper for May 25, dis- 
cussing the system employed in the New York public schools and 
the relation of the present superintendent to it. ought to have been 
read by every teacher in New York City. The truth is, that bar- 
nacles by the score are nourished and fattened by the present 
state of affairs, and all their powerful influence is enlisted against 
any change. The publishers and the politicians run the schools at 
present, and neither publishers nor politicians hesitate to use cor- 
rupt and debasing means to attain their ends. One man who 
knows as well as any one else — if not better than any one else — 
how thoroughly rotten and inefficient the present administration is, 
takes the stand, and calmly testifies that it is scholastically perfect 
and sound ! Why ? Because his text-books are used, and he fears 
their being displaced by others if a new Hgime is inaugurated, or 
if he offends the " powers that be " at present. 

New York's citizens do not understand the present crisis, or 
there would be an agitation which would put those in favor of 
high license, clean streets, or home rule into a dismal shade. The 
minds and manners of nearly two hundred thousand children are 
involved. Can nothing be done ? 

A Professional Observer. 

New York. June i. 

Answers. 

32. Human Beings as Pack-Animals. — Referring to my 
friend Professor Mason's query No. 32, I beg to refer him to Dar- 
win's ' Voyage of the Beagle,' Chapter XV1„ pp. 340 and 341, for a 
capital account of the 'duty' of men used as beasts of burden. 
The passage is too long to quote here, but any one interested can 
easily turn to it. The Chinese porters of San Francisco would fur- 
nish him with examples of high ' duty ' also. I regret that I can- 
not give numerical estimates. I can only say that loads which I 
have vainly tried to lift from the ground were carried by undersized 
Chinese at quite a rapid walk. In many cases such loads are car- 
ried up and down hills too steep to drive upon. 

Edward S. Holden. 

San jMi, Cml., May iS. 
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Bishops Potter, Stevens, and Robertson ; Presidents Mark Hopkins, Hitchcock, and Barnard; 
Profs. Parker, Draper, and Beard; and thousands of the worlds best brain workers, have used and 
recommended CROSfiY'S VITALIZED PHOSPHITES, for the relief of Nervous Derange- 
ments, Brain Weariness, Dyspepsia, and Debility. 

It is a Vital Nutrient Phosph/te, not an inert Laboratory Phosphate. 



50 W. 25th St.. N. Y. For s^ale by Diniggists. or sent bv Mail. 81. 



HOOK -NOTES. 

— ■ The Building of a Railway * — ;he first 
of A series of railroad articles to bt-gin in the 
June number of Scribtter's i\fagasttu — is 
said to be a remarkably succinct and enter- 
taining flescriplion of the whole process of 
railway construction, from the engineer's pre- 
(iminary sur\'ey to tlie final laying of Ihc 
crmck. 

— Messrs. Ticknor & Co. announce for im- 
mediate issue revised editions of iSSS, of 
their guide-books of New Kngland, While 
Mouiitatris.aii(l ilie Maritime Provinces. The 
June volumes of Tirlcnor's Paper Scries will 
be as follows ; * Sons .ind Daughters,' by the 
author of 'Thi: Story of Margatet Kent ' and 
•Queen Money;' and 'Agnes Surriage.' by 
£(Iwm Lassctter Bynner. 



Kan.; Di>d-M)gration in Kanttift ; E. II. S. 
Bailey, Rt^lnlion l)enrcer Aciil Tiivic nnd 
Strertgdi of Atidi ; "VV. S Franklin, An Exten- 
sion of Fourrter's Thenrem ; A Soifi-Hubhlc 
EltcliOfncfcr ; A RccordingClironujjTMpli ; Mis» 
Occirude Crociy. DtMeciiun of ilie Iliac Artery ; 
E. Millrr, Methods in Analytical (Jeotnelry ; 
L. I B'ake .mil £. K. Stimuvm. Ke.Uiancc of 
Defvcii'^e Joints cut from tlie L.awtvHce Elec- 
tric Light Circuit*; I.. L. Dychc, Notes on 
Mourning Mammals : H. 1.. Kaymund, Cum- 
incrcial Sirup liMlidc of Iron ; E. C. Murphy, 
Ptr>ition of .Muving Load which f'^'ducck Miixi- 
mum in Bondini; Hcams and .\rcU Rihs; C E. 
Spring^T, Experiment on Failure of Retaining 
Wnlls ; W. S. Franklin and V. t,. Krllogg, The 
FtrL'tpiioii a[ Time ; The Psych oIoeY "' Match- 
ing I'ennics. 



Pal>llealiarM re'Cctvcd »1 Edlt»'a OKc«, May 
H-J6. 



Caleadar of Societies. 



fliologital Setitty, ifaihin^ton. 

May IQ. — F. W. Troe, The Hawaiian Bat : 
"Willitm r. H-Jinatay, Ma».E»tinB t,-t»crtddc« ; 
C. Hurt Mcrrinm, A RcvUimi o\ \^k VipotHJtr ; 
V. A. Luca». Th: Affinities t<{ CAamaa. 

AatknpQL-gifoi Stfcitly. WathifgtoH. 

atajr 15. ^Franciii La Flewlie, Funeral Cui- 
tetnsof the O naha* ; Crarrick Mallcry, Atgun- 
kin (ilvph' on ll.>rk n»d Stone. 

Phihsophunl Saelfty. IVathiitgian. 

May 3b — K-iben T. F.de*. Tlir Siihygiiio- 
l^rapfa ; II. .\. Mawn. The Ucccnl Mount Vcr- 
n>m, HI , Tornadi) ; Mcrwin-Marie Siirll, Ob- 
vcrvatuinH on Ccrt;int flypnuiic ERiierimKiiiN of 
the CoDitc de Mancourt ; E. U. Cr>pc, Tlic Hc- 
la'lon arCoti&cinusiiCM t>- Animal Mution. 

Nmiurai Scitmt Asttmathn, Stalfn ///«»</, 

May 13, '- William T. IJavis, Eniotnolocical 
Xo*cs: Annuel Hcnskaw, Di«cnv«ry of a Wilil 
kabliuS Ncsi in a Small Pdc of Tobacco- 
Ali;ins. 

Amtritan Atadtmy 9/ Arts amj S^^m^a, 

May 39 — William Everett. Bioerapbici 
Notice T\i ihe l-aiL- Hugli A.J. Mniiru ; Arihu 
hvartc. Bi'«C'apliicil Notice of the Late Alvan 
<:Uik. 

EM/p'-eers' CM, St. lamis. 

Miiy ih. — Chiirk'% K. Wtuir, 'I'hc Failure or 
B Klrmcnifh Bfiler ; Lutjis Siocttti, A Well 
Venitlalcd Mmc. 

L'nivei'iiH' S<\fiiet Clut 7'offia, A'>t». 

MuyZi. — F. II Snow, Tlic l>i (.ov.:i)'flndSig- 
niKcn'ncr mf Mipule* upmi Ceriain Fos^d Leave* 
of the I>k<rt«; K. O, Mnrvm. No e on Mai^- 
nclic V.iriaiii)n in Kjn^$: 1.. E. Sayrc, Kda- 
tlon of Alhsloids: Hie KiHin \\>cil : V. L. 
Kelkujt;. A Li.t ^.l Hird- .»' E*trs Park. Colo- 
rado; NiKcfton lheGcolc;;y of Lyon Uonnty, 



AKt»i«wi!(, J. W. Medial Nu run I. 3d wl. GlaiB^nr, 

5tlcLchoMr ft ^oni. 'MP* <^*- f' 
BiauiH.i'tPKait, The. anil Kcfe-tcDcc t.iil. Vol. i. No. 

1. Uar. tSSt. M. Buflalu, N V., Moiiltiii, Wen- 

bamr S Co. «• p. 8°. S» per vcat. 
CiCCHI. A. Flint Jalire in llitafiik-t. I-citifin. Brocli- 

haui. S4I p. »". <Ncw Voik, ^iNbert. #s ^o > 
UliVKI'. C R. Sricnec in ^cromiarj- ^^hooti. A Wiie 

t>uy. Fort WayiK, Ind , O. A. Uacon. if p. B'. 
tiooi<B,t_>. R. Am«ncaii Fitlic*. New York, biandard 

It'Hik Cn. 49A I". *°- 

Nrxo^.K..C. J.riT. Gwmeiry in Spoee. OiifonlClat. 

cndr^n Pr. loi p. ii'. (New York. HacmUlani 90 

eBn'».) 
St. Bwis, T. Jc DitcDVcry ot the Orininof thr Nam«ii( 

America New York, Aner. Newi Co, 140 )>. I*. 

39 coil t 
S-j(itrA dcjli Alpini-iti Trideniini. XI It Aonuuio. 

Ai>i-o socikic iBSA-S;. Rcvonlo, CitM V.Sollochina, 

1'r. %M V- *'• 
SriKi.ti«'.iHaMl-Ailu. Ljef. i. Oo'l»», Pettho. C. 



CF.RMAN SlMPl.ll'IELi. — SI'AMSH MMI'LI- 
FIKH. — ?«M-i*titht I J Numb*™, in cenit «3ck. Cir- 
euUr«ti<e. Ptftt. A. KNOt-'I.ACH. 1,0 Na«»ti Si.,N.y. 



BACK NUMBERS and complcicicuot leadina Ma«- 
iiino. itaifi fan: AM. MAG. EXCUAKGE, 



SclMban*, N.Y. 



A NEW MAGAZINE -THE SWISS 

» H^IU.'i!' '1 ittii.atii', ]'iitajdriil.<(llia Aruall Aon- 

niuun. »Tid *•!■ iwiini St Su-h-i * u tha iHlBUliaM*; 

Uiw-iruwl bwlr. fli ^laiior Hinii'l' iV>i;9lU(MBM, ott» 
'■■■■■ rnr«n*l • i>«.-iii.'".n (..r .1 ninmfi" 

,1 D U. HOfJliKS. PLBI.JM111B.. „ „ .. 
««niiim Wii» g*4Mr. *) httartui rtM». H«w Tort. 



"EXACT PHONOGRAPHY; 

A Sviiom viih CONSLCTIULt STKOKK VOWEL 
!>)GN.S." by Cm. K. l-'nhv, Stciognphfr ot N.V. 
Stiirk Kurlmiini-, inrrnbct I nd in 1M3 President) N.V. 
Slaic ^tcnrvrW Am*ii, Sc ComjiJiDU T«xl-BcM>k, — 
.idoptprt tfiSEUF-rNSTHUCTlON. — "f * RF.VOLU- 

TlOSAKVSVSl EM.lbatdiaon)* rhr intlrriiiitr [raw 
ell {'Jfi »l tlic caniiiiori ph^aonapliy, and itevuivk. by m 
ndfral iiinovuion, F.XACTNES.S with TIRF.VITV. 
SpKci'lly kd^apiFd In Lcipl and oihet TcdiDicftt wotk. A 
ptioRDtinipbk atiihiir writc» uf it : — " On lechtiical mal- 
tet, you are Ahead of any form of Pimun'* i-honoi- 
laptiy" Thr iiiilior claim* niual •iincHoriiy on ciiMr- 
m^n. meiciyUatu vonii. iiKAKPLY and SURF.LT 
niSTINCl.'1-lHlNC and WITHOUf SACRIFICE 
pf BHt'LVI rV, wlittp Iht 'ihl phuiioitrtuhy luakci nodaa- 

ilticiluii A M0DJ;RS WOlJK.ADAfTED 11. MOD- 
ERN RFQt'lKF.MKNlS. Fivf p^ Laim Law Max. 
inM, III ■hnrthaod, iitut>r>tE it> Oilapluliun tp varivti* lan- 
Ifuacrt. Of ti-i pp., 3i> 3tc ciiKraired. — lUuhtntias atl 
pnniriplH with uaprccedenied tnlnna. 

E. D. EASrON, Waahlnfion. D.C.. offieial Steaoffiapfcer 
In Si«i Kouie and Guiteau irtali, lay* nl thr mitk : "Am 
pntivlicd tliil by (lie Ky<I«in ihertin » i fully icl out, vlu- 
denit m3,y leant tu wme nhofthand witti giraier certainly 
and prcriiion ihin hy any ol ihe old«t »y»i:eiiji." 

ISAAC S. DEMEHT, »^h>faBo, ><p«d CoaieMani ai N,V. 
Slait sitnogr'ni' Am'ii tDt«iint, iHI;, My* • " Vou have 
ccTi iiDly cipiiirctl the piiic kii UgitiiHtf" 

TKEO. C. ROSE. olTiciat SupraiM C«rt Suaox'r. El. 
mira. >',Y.. lari ; " 1 ihink ii i* ■ graai improvcmtni w 
the an phnnacrapliic." 

W H,SL0CUM|Ofliciat5upreaieC«aRS(eiwr*r, Buffalo^ 
(ayt; " Muit coDgiaiuUte you on your succes* in pro- 
ducing to the world a rrd(ffBi>//r 'ystrm ot ihorclund." 
and " I (tiiuk lli* (ta^vritiiy onre yiiti ch«ir hearty ikanllK 
for tilt iMc rn.Miser in which jrau have demA-iitrat^ the 
feaiibility uf • >.>•-/ ptxnoi^pliy." 

E. E. HOVrOH. roroMio, offidal Stenoft'r In Hi«h Court 
of Ju'ii«', Orianft, i»y» : " Th«- c»l»nl li> whicti Eiacl 
Pbtaiagrapliy admit* of tha appliiniliua ul the eapedieni 
of ph rate -wtii III c, with eaty and lutiirat ioiniagi, ii 
MMnclhinx icmnrkabile." 

tOWARD B. OICKINSOK. Nnr Vor^ Giy, Pnwloi 
fi!87-8| N.V. Suie Sicnnicraplien' Au'o, layt : '' A»y 
upen kl«a«vr»pli*r, wliateret tyatcm bsmay writ*, will 
concede, in iMkiag over ihU ayiicn. thai ji can I>e wtit- 
i«ei I* rapiiUy u «ny of the rccognucd ■yttcnw. M> fai a* 
il^ ilriKtumf peculiiniict are concerned^ Aa to the ac- 
riiracy nf thf w.ictn, ill liil« b BOt a mtinom^r," and 
addi. " It ■> 1 beautiful niaclii"C, which, a> ita uacr be- 
rnmek eipcn in ita ■». will lura out work practically 
wilhiiiil flaw." 

Pitcti t>oiind ill Acifble leather, %t. Cifrulari *ent. 
AiliJrets 6E0. R. BISHOP, K.Y. Sdxk Eachanf(« N.r. City. 



HYDRAULIC 

ELEVATORS and 
WATER MOTORS. 

Tuerk Hydraulic Power Co. 

CHICAGO. HEW YORK. 

39 Dwrlxirn St. 12 Corllindt SL 



^^"^Calicraph Writing Machine 

Price, $ Qg.OO 

II StaMsat MMV. 



—: 'rmil MOST : — 

Practtcalt 
I>tirfihle 
and Jtapid 

WRITING MACHINE 

Full ll'K 

O0ce, Library t attA 
Family t 

Tor^rlnWHl "l»!t'T, rt<-., a.l.lrru - ""- - 

THE AMERICAN WRITING MACHINE CO., 

Haw Terk Brancit, 237 »r«>a«lwar* MAB-rVOIU>i COVMm 



20,000 in flail;/ 
U9e. 



*^^^=^ 



iv 



SCIENCE. 



PRusH. 




GCUE' 

iC\ I '1 "nC V. 3RLO. CA 



Ri-ji.iitr. f-VcirylhinB« 

r . . ■ . ' I i.n Ji.1 o( 

I , ..ry ».. 

.1 Tiif: 
KUSfll/ CEMENT CO. 

OI/IT . 
^•f**1>"l - ■ • ! J ■■ 



KiHHALL'S SATIN SIKAIGHT 
CUT CIGARETTES. 

Priti'lc o( rcfinr'! la&ie wIih 
dt^ire encplioimlly fme cigar* 
eilet »h(niM we nn'y our 
STKAUIIIT CUT. |.ui nfi 
iM tnirn |>BcLciK nn<l K»Xi'» of 
I01. aos. 5(», and iiju-.. 
H PIR8T PRIZE MEDALS. 

\VM. S. KIM rt ALL fc CO. 




W.e.WALMSLEUCO, 

B.&J. BECK. 

1016 C^«*tMl StrMt Phiia. 

Microscopes nml nil 
Acce5«oriet snJ Ap- 

{iar»tuB. PhotOer*pn- 
C Biud Photo-Micro- 
S-aphic Apparatus .in.l 
utSts. 

Spectacles. Eye 
Glaates, Opera and 
Uarinc Glasses, etc. 

niui^traicd i'titx Litl 
mailed /nr to wiy »<1- 
dreis. Mention SciXNCR 
inconespondini; with ui. 






C/I,W| ■ 



■^ 



J. GRUNQW 

m HIvth Avenue. TIffW Vtrtk. 

EilaWitilied rHsj. 
MAKUi nr 

Microscope Stands, 
Oil tmmersion Object- 
ives and Abb« Con- 
densers for Bacterial 
and Histological work, 
of Objectives, Camera 
Lticida and other ac- 
cessory apparatus. 




PORTltAlT OF AOASSIZ. — Ohipur g^ nt The 
Aft-i^tii AtM.ciaiioii hn lor Mic phoio^phu cl 
Prof LouU Aguiit 1% c«iin. AddrcvtC. it. ;»TaiiBiK». 



3U lUy Si., S..nvttvil!e. Ml 



Manii'M Kvlcrence Indexes. 

KafavDCo <o and iranKripo or (rant!itlion< ot 'he lil- 
enlMR ol AKY *i:ujKCT lurnuliMl by B: PICKMAN 
MANN, WAttiiKCinN, D C 

CortapoiHlaice lee, so mus. Explanatory circuUn 
frer 
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otV, 

Tilt: fjRKAT 

1*. It. uux jw. 



GOOD NEWS 
TO LADIES. 

(■n-Bti-ii lndn*:i-iiitut*(r»T of- 
UreA. Niiw'i jour tlmo in wot 
on urilrrfl ('jr <jiir rrlrtiratcd 
Tras and ('nlTm. ari'l ■rrnro 
BliOimHfi.ll Iji.il'l Hiinil uf Mtim 

_ H<j»p ChlntTr* H,-i. luiimr S'-l. 

• ItoM Tol!*! !**I. tt'Bi.-h, ittu>» l^riip. 



■ni-r'-i iti.'Tijintrr. Forrnll fibriicuinrtmiiir 
fMBRIFAS TKA 4-U„ 

U UdSa V«mr 6U.^«V VurK. 



(Rajrla'a •■ilgnl) 

SELF-POURING 
coffee: and TEA 





DRESS GOODS FOR TOURISTS. 



uil'rl; "bit (ba drnlHTj ar IIM^ 
U I«i4 3i Ht rMl. nr Tm, ar m*. 



Ui*T»pa tlVM U I 

PAINE. DIEHL & CO., Phllada., P: 



JAMES MCGREERY& CO. 

A special feature of the I>ro>^8 
Depart iiimit lor thU wwk will be 
the oflVr ot' (line lines ol mixed 
W'ooleUH, ut the lollotvliiir low 
prieeti: 

One ;ine nV Check iinU Mrlpo 
.siifdiiK. Ht 05 ceiitFt per .tard^ 
worth $1. tti.v line of Twilled 
BelReji, ill Melton cffett.', lit 7J% 
eeiilj* per ynni ; exrellent value 
ut iftl.'.'i-V. One line Invisible 
PlaldB.8UllablerorluiirUt*Mros««>ii, 
at 8/S eeitt.s iierynrd. 

Samples sent oa appHcutloD. 



Amusemeots of New York. 



VCF.UM THRATRE. 

' [tANlKI. FROMMAN Manager. 

Cor. 4lh AwniK and tji St. 

THE WIFE, 

A New PUy hy D. Bilj^ko and H. C Da Mills. 

rrcroled by Ednka't Burglar. 

EvcninEi, 8:13, EalunUy MaUacct ■ 



pOBN MUSEE. 



PBOF. 



WAX TABI EAUX. ART GALLERY, 
THIRD -sLtr.CESSFUL WEF.K. 

IIAKTL'8 9 VIENXESE 



James McCreery & Co, 

BROADWAY AND ELEVENTH ST./ 

NEW VORK. 



LADY FHNCERS. 

jof. AFTERNOONS AND EVENINGS, jot- 

KROEI.VI NACZrS WONOERtTJL ORCHESTRA. 

Aittb, ib« UysitfyLDE CSom AutomaNM. 



Kvery 

BUSINESS, 
PROFESSION. 
BUYER AND 
SELLER 

'wants 



1 





HyMcni. N 

1 ^OtDU£hV 



H, O. CAN'DER, ELECTROPATHTC I'HVSICIAN, FORMERLY VICE-PRESI- 
DENT AND ACTUARY or THK KIECIWIC AND VI lAHATHU: INsTlTrTB. 
AT WA>HINGTON.D,C.. GRADUATE OF THK VITAI'AIHIC MEDICAL COU 
LKCr. OF CINCINNATI. O. RK^lr>RNCF. A.VD RKCEPTION PARLORS. NO ■«; 
WI-STMl II -STkKFI, lltl WKK.^ KKOADWAV AND mi AVf.NCK. NEW YORK 
CITY, (;aLVANIC AND FARAUIC BAlH-t, *■;, Nu roTdkint. jre ii-cd Elnlridir 
U itMdai my EI.ECl'RICAL IN'STITUTE vhereall Acuic and Chronic Dneaics an sue- 
cetifully trealtdwith Eleciiicily. By thi» Al.L-pa««ft)l i«eoi we art coalifed (o renove 
Rbcwnutum, Miilaris. Citairh, DYipct^Hii. Pualyiis, Sciatica. Ptemaiurc Uculinc, Inunity, 
Dcafanc, Auhini. Pri)Up>u>'Uieru. Scmfula. !>paa] OLaeaan. CaiK«r, KJdnejr am] Li*n 
DiScukiei. Diopty, LumbiKo, WIiiIf Swi^llinK, Tumor*. Bronchllt*. NnlM In ibc Head, 

gr-»iju»n»i«, Sit Bp lgwnpM. etc. Alim btoud Diwun ')! 'halfvmume (ir naliiTV ni hAw tone >laiidin|[, 

fniil kaltd Iron the nyxcem. 

PI Call or scad for my 40 Pag-e Circulars. Coasaltation free. 



■■■■mv nttTiwfi- 
r ri»p*t. 



T ■"'^^■•■^/f 



-A-R-nART- 



•JOS'TWR 

VPpe^ft. 



Moro- 



tNQ[?AVINO 



*:■= 




i m ILLUSTRATIVE 
AND ADVERTISINQ 
PURPOSES ^M 

1 ^^^^^^m^^^ 



BR^^HCM'f^T 75a c^i£5ThuT.5T) 
^'-'^^iSPnifcADELPrilA-P/V* 






SCIENCE 



Sixru YtAi. 
Vol. XI. No. tio. 



NEW YORK. Jose 15. 1888. 



SiNCLB Cones. Tkh Cum. 
I3.J0 Pan VKAR, IK AD7AIICK. 



ArtM«4«l ]!«• Torii PmUMm M SMMd-OtaM HMi-MUUr. 



Editorial . ■ . 

SutKiics of Fum-ljkher. — The Cmii<»i in tbe Neir York 
Board ot Eduoilion. — LnnJon Publishers md Interiutionil 
Copyriijhl. — Wealhei rrogiioslicarorii. 

The Crenitic Hypothesis and Mountain-Build- 
ing . . . . . JV. S. Skalcr 

ScientiAc News in Washingtoa 

A Direct ion -Curtcnt Meier 
Cahtn«it of Tyjiicil American Rocks 
Fine S[»ectin«is nf .Scrpeniine 
OI>jil)W3 riciHgcaph^ in the Wnt , 
Ye!low-Fe«rer in Fl'iridk . 
liiicrc'ting l')irnomcnoii 

Health Matters. 

Yelttiw-Fevcr , , 



a79 



380 



3B1 

sSz 
283 

383 



«S3 



Electrical Science. 

Novel CDTT«nt-Re|!isieriiig Imtinmenl . * 

Tbc Shotl Series Elcciric Kailway Syiten . 

An I mi'mvemcnt in Secoiiiiair Baiiarict 

Influence of Teroperalure on ihe MagaeliEition of Iron 

The Muniey AlletnatiBg-Cuireni Dynamo , 

Iticaiidesieiit l.ftin{H iu £x)>U>MTe Gaaet 

Book-Reviews. 

A Teri.Book of Itiolugy . . . • 

Eltiics of Boxinc and Manly .Sport . » • 

Medicjl Nursing . . • • • 

Ittiidlry'k AiU« of tlir World ... 

Notes and News .... 

Letters to the Editor. 

An VnuMial Auiof*! Bnw . 

The reo[»k and the Coramnn Schoola 

Reflei S|>e«ch , 

Anttwers 



C Mfrrn 



The Science Company, Publishers, ^7 Lafayette Place^ New York. 

London tij^cft( : G. E. Stechert, 26 Ktn^ IVHUtim St., Strand. 



-"".i.^;;'*, 

FIRST BOOK IN PHYSIOLOGY AND HYGIENE. i;> J. i.''>''u ir.c, M.D.. Member 
of the American Medical Association, the American Public Hcairil^Association. Societe 
D'Hygiene of France. British American Association for the Advancement of Science, Michigan 
State Hoard of Health, etc. 

The design of ihis book is 10 present, in as titnpU a minner as possible, such hyuicnic and physiological facts u are 
necessary 10 give lo children a knowledge of ihe laws of healthful mvinc. So far as possible technical terms hftve 
been avoided, and no mailer has been introduced which has not practical reference 10 the pre5erv.ilion of health. Ihe 
subject of N uRcoTics a.vd Stiml-lants receives due attention, and is treated in such a manner as 10 adapt the Imok to 
the retiinremcnt* of recent laws relating to iemperance in the publit i<hool%. The langiKiRC. wi far as_ possible, is Clear and 
simple, .ind definiiions and statements are presenied in a style Suited tO the comprehension of chlldreOi and 
cakul.ited to arouse their interest in the subject studied. 

Price for examination or introduction, 33 cents; li-^t price, 40 cents. 

BOOKS IN NATURAL SCIENCE, 

SUITABLE FOR CLASS WORK AND SUPPLEMENTARY READING. 

Hooker's Child's Book of Nature, in three parts. 

Cooper's Animal Life in the Sea and on the Land. 
Herrick's Chapters on Plant Life. 

Treat's Home Studies in Nature. 



Correspondence with reference to text-books is cordially invited, and will he carefully attended to. 

HARPER & BROTHERS. Publishers. Franklin Sqnare, N. Y. 



WESTERN AGENCY, 
355 & 357 Wabash ATcnne, Chicago, III. 



PHILADELPHIA AGENCY, 
loaa Arch Street, Philadelphia, Pa. 



NEW ENGLAND AGENCY. 
50 Bromfield Street, Boston, Mats. 



u 



SCIENCE. 



[Vol. XL No. 280 



i Hew Wirit an the CnmnlatWe Hetbod. 



— xnE— 



By Adotpbe Dreyspring. 

The »imlcni wh" hM completed ihc -imlicir's 
" E«&y l.c»>'ini in Gcnnin '" wiJI find ihc 
"• FinU German Header"' very intrre^lin); nnd 
profitible a- a lint itlemin at more e!cieitile<) 
rMidifig. Ii ivu storj-, Hniien in ih* «imtilett 
Ungungc, rtc-iR'icrt to bnrg out the I'Tnniincnt 
grftmmitlical fvAlutci such as cla!t.'>c.% of vcrli>, 
ii»» of piepnsi lions, a<tj ciren. idntmaitc ex- 
previioiK. etc.. and illusirjilcd iu a (f>ivit)lc aiid 
original muniirr. 

lotroductiod Price - - 60 Cents. 

THE SERIES: 

Easy I.KssitNs in German 69 Cents. 
TiRST German Reader. .. Co Cents. 
The Cl'mulativk Method 

IN German ...Si.ao 

Thp. German Verb-Drh.i. 1,20 

Easv LF.iisuNsrN Fkknch . 60 Cents. 



Sample copin for cuaminntion miiltd, pa-i»t- 
IMJd, to tcBc'icr* a[ alwvc prtvcs. JSend for 
drculart. »[ircinwn |)&^s, etc. 

D.APPLETON&CO., 

PCISLISMKKS, 

New York. Boston, Chicago. Atlanta. 
San Francisco. 



WEBSTER'S 

UNABRIDGED. 

STANDARD AND BEST. 



BOOB Etwre Vvrdu an<l c..it!>- 20w) ni'ir« Ulna- 
tTMloas ihananyatlinr Arn'rli-ui) Hktiuiuiry. 

W«tMt«r'a k tinbri4l|e<>(l *.:%'\ iiiK.iu&lnl for 

A Biographical Dictionary 

OnntainJiifE noii-'ly \\y;**\ num." .■! .'•■jli^vmrUiy 
Formtin, wiUi l(t"ir JUitiorjl ilv (■(ali[ii, profen- 

■lon ur uDOupaiJon, date \>f \\n\\ aod dMdlt, 
(if deMAMd), etc., 

A Gazetteer of the World 

Of (iv'T ::■.,! "iiTrliK, I.-hMIi.iT:. i I l,r> Ity .ic.f.rH- 

■ 'oalutvaurvn^ry p,rtorili«Oh>lie,anil 

('£ ti..' ii.iiiii.'i' ''f 

Noted Fictitious Persons 

and Planm. A^l >i nA rvrv «tt' .1 ri l> 1 i-.l t<> In 

lite rat u:.. ATI 1 1 ooinf-r'a-u.tj, '\\\v I.i'itr 1* tiol 

(iiiind liianytitLi'i' L>l<'i:i.i. .n, 

WEBSFUR IS THE STUfDARD 

«olh«rHylii IIipCov'I PrlallRg Ofleo, iukI «l(h 
Iho U. $. Supmnio C4ur|. Hi* fxronn'.i'udvd 
tiy Uin&tMe Vlp'UorScli<M>U ../:-,« Kl lies, anil 
brk-wliciK CoIl«(|«Pr»'tS' in. 

11 1« llio only t'JLli <n.irv • led 

In making Hlato fitrcliK- . -, ; ^ nnd 

>«*tlr ftll iFio Scliuul Biiuk* i,r^ U»U u|»'a it 

An InralnaMn « nipotii'-n In tvi-rr School sad 
»«»My l'inv,'-;L'. tir-'imrii |i>u- oWKltMll- 
tBaRialaarni rntnl'l I't i.'i ii'-atiBB. 
PaUblMil by G. AC. MERRIAMACO., 

Springncld, Mast., U. S. A. 



Schools. 



THE BEIiLITZ SCHOOL OF LANGUAGES, 

SUUMMER COURSE 
AT ASBURY PARK, K. J.. AND AT OLD ORCHARD BEACH, ME. 

ihr Brilj>j MuStid i< aiilmfvwlrdgcd liy all firtt-f U" AmcricJin ,tn.l Kiimj-iri sulHf>ri«i«. «■. ih» htn of jli n»- 
IUT.1I itieiliudi Insuuiriion will be ic>>«n bv 1I1E icuLllur v''>l<>^'r> i>l lt>c Herliu ScUouls. wScrc uii'i t^e bc>i of 
name lejch^ri nrc emi li>yfd, Thcif lort «p»rietice and Uiiparjitclnl mi«ct» in tCJcHinc l»nKli»s»* W" m»W iheif 
iinl:uiii'>a highly innoiiiiE and eimiicoily pmciii^xl 1 he cOh(-e i,<iii>I!iU uriuiiiicmii> Iruiin*. Irciiitr., cn^tr*i»m, 
\r,i ■ uotitiiiual [iracn'ccJn ireucb and GrriMHii coTKeiwiiui.. Th« (criiia ai« vrry luw. A apKial c«ur*c for teach* 
ert l« Urn 

Kor umiplo vsen tit tba Krvach and the German books, circular.. «ic , apfily la 

BERLITZ ft CO . W. UaillaOD Squara, N.Y 



COLUMBIA COLLEGIA, 

SCHOOL OF MINES. 

SoiDiner School ia Photography. 



Thei* irill hm > Summer School In Phoiograiiliy. he- 
UJ"D^iw Jiinc isth. lu cjalitiuv for thrac nonth^ c>> in- 
clude ll>cvrfitical and practicnl imtrucliofl in niodem 
PhDlo^raph)'. 

A* th* Ai:a>nDiDd3il(imiritl t>a ISmiE»d tn soorij atu- 
deuit, I bote who wiali to CDti^t ihould apply >l anco. 

Apply lu GKOROK V. FISH&R, kcgUtrar. Sebwl 
of MinM. Columbia Collritc 



HARVARD UNIVERSITY. 



Ci-'urt*^ of iriuui I1 iiT will Kp ^ivrii ii. ihc folliwing 
tubift'U (Jurit'j iho •utftmcr vai-aiton '.-f r-SI : ^- 

tl.^lany. Chci)li>tiv. Iirn.h. .'•erman, I iciW-gy, Hicfiiy, 
Pbyttc*. P!iy»itil Tr*i"iiiii, '^opy«^A^.hy. 

ror infomuiiun Bliply t» the Secreury of Harvard 
UDiver»i!y, Cunhiiif^e. Mou. 



New Vorli, Ro«tyn, \.oca IsUiid. 
T-IIE BRVANT .SCHOUI,- A BOARDING 
* ichool of ihc h[ghf*i cUm for boji. Primary. In- 
tcnnrdutr nut Acidcnic L>(|i«riiiKr>t* ; tbonjuah Miti- 
lATv OT)iaDifuli>.'ii and Di'iiptiiic. with Sy^lclKallc Phy^ 
toil ~l rkiniriff . >clic<it i>r'jpcr1y i«prtM:rLiinga<i cjtitlay i>f 
over fjs'i-"*«* i '1T1C ol ihv findi in xhr United Siite*. in 
proxiniiEy tn cuuai ry-^cat of the taic Williaci Culica Biry- 
anl. 

SUMMER SCHOOL FOR BOVS 

June itsi 10 hepteniber lit. 

" The t«u loc.il«d >sd mcMi lac-ccMlul of ikc .S>iinin«r 

^diuol. for Itor*- S<I><H>I ptrij>c>tv hrauiifully klTiuici] 

on uilt (iTdiF'. &v«ry facility inr iiiiity and rcctvjik>n.'' 

tW caulnsue o( ctiher miicin . drill y to 

CE.J. BRUCE CnRTl-.i.VutJ, I'r.ucipBl. 

Noo Verb. Pe<k<k)ll. 
CUMMER sCHdOL FOR BOVS. - PF.F.K.SKIl.l. 

^^ Military Araijeny, June i.ilh In sc|iii-ii.hn jth. 'M 
Send ivt (iKutni. 

Ji.H- X.Tti.i>K», A M . M.D.. PwktiiM.N Y. 

AT MiiUN'T HOI'F. LAlJlEs SEMINARY, 

Iahki iiiiiN-uii-u.t-Hiit)M'». N. v., 
(jrM pay* baa>rd and tuiiiont per «houl year. Music 
•lul tut oaly ei'rai. Be^i adv*niA£e* with boate cane. 
Open* ^pi. jMb 

ROBT. C. FLACK. A.M.. Principal. 



UMVEKSIIV OF VIRGINIA SCIENTIKtC AND 
Enntrcnn^ Kch^iola. For caialofue, ai3dresi, 
C. S. VonaClo, Chairinsn o( Facully. 

P.O.. Un vtniiyol Va.. Va. 



Maoachiweict. Qmon, 151 HuDtinEion Avenue. 
lyrUF^ E. OECOMBES' FRENCH AND OiG 

li-li !(«■■•: S^:h<Jiil f<;r itis sirli.upciu Sepicinlma, 
rSSS. (ir«.> per ynr. No utiai. Hi|ih»i Rtlcrent»». 



Teachers. 



OEV. RANDOLPH WE8EK WELL KNOWN 

*^ PiiUcnntali>(iti imd maVcr of pen and ink «ciell- 
lilicdnwiivgi, &C. Open lor p<Miti»n m IJntii'eniily, Col- 
l«se <H Kicoiilic capedition. Rdcreiicck bcM coUexct ia 
Eiircpe Aiid AniFrica, Addms. i:arr 

E. MtMiAM COVRISHR. ji Ease t;th ^t-. btt. iiroidwar 
and 4(h Arr. 



Investments. 



GUARANTY 
INVESTMENT COMPANY. 

Professional men and persons 
living upon salaries will And these 
carefully selected mortgages the 
very best investment for their sur- 
plus earnings. No loan is taken 
for more than 40^ of a conserva- 
tive valuation, and none wherethe 
value of land is not increasing. 

K Monthly Bulle in ia pubLiahed givinc full par- 
tlcnUnabout every I an 
Addrcaa for [l--culara a d the Monihly Butlatla 

HENRY A. RILtY. 

General Eastern Manager, 

191 Broadway, New York. 



V FIRS! MORTGAGES. 7< 

UliiHi i:n(e'iill)r hdcclcd faiin* in Ibr cn'AI aiiunihltig and 
mot I rapidly (.'jwius p>Tl( l>I the We**- 

6!£ GnardQteed Mortgages 6f 
tir Debenture Bonds 6^ 

Srouredhy timilar m irt|iv««, aad alai hy lhe«apilal of 

■he iMiilng LV'm|>anr. 

THt EASTERN 8AKKING COMpANV, 
43 MILK STHtCr, BOS^OH- 

Fnno* A. O't'otii. I'm. tdw. T. Menih«-». Trfai. 
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The last report of the statistician of the Agricultural De- 
partment presents some intcresiing data for the slutlcnls of eco- 
nomics in that portion of it which <leala with farm-labor and its 
wages. Curiously enough, the result of the May, i$8S. investiga- 
tion of w^es of farm-Labor is almost identical with that of three 
yeats ago. The chanties are very slight, though local differences 
occur, the averages of the geographical sections or groups of States 
being changed very little. The a^-era^e rate per month, where the 
laborer boards himself, is a few cents lower in the Middle and 
Western States and in CaHfomia. and a very tittle higher in the 
South and in New England. The highest rates obtained in i866in 
the Northern and Western Slates. In California and in the South 
there was a positive advance between that dale and 1869. The 
invesiigaiion of 1S75. a year or two after ihe monelar>- crisis ap- 
peared, showed decline in each section, which cominued for seveial 
years, culminating in 1879^ the date of lowest prices of all Atneri- 
•can farm-produa*. The decline from 1S66 to 1879 amounted to 
39 per cent in the Eastern Slates. 35 in the Middle. 30 in the West- 
em States, and 17 in the Souiheni States. In California ihc rate 
of averages was well sustained, rising at 6m, but standing in 1879 
h^hcr than in 1866. 



By a carefully consinicled diagram Mr. Dodge shows the course 
of prices for more than twenty years, and the diagram is a forcible 
picture of the fearful depression caused by the six years of panic, 
from which a slow rccovciTi' began in 1879. The sharp decline 
from i8S6, except in California, wtiere the highest point after the 
war is noted in 1869. is a fall from an era of inflation, in which 
speculative values were all the higher from being stated in a depre- 
ciated currency. The present values apiicar to be on a more nat- 
ural and stable basii. The rise was coincident with the return to 
specie paymenls. and the natural level was reached by a bound as 
soon as the pressure which depressed was removed. It is curious 
to note, furihcr. that, at ihc lowest ebb of wages, rates were higher 
in the West than in the Middle Slates, and slightly above ihc 
lowest point reached in the Eastern States, because the soil was 
still Cultivated, and crops were grown in their usual quantity, while 
fliuch of the manufacturing industry was flusiwndcd. This West- 
em line of wages would not have dipped so low but (or the immi- 
gration to the West of Eastern operatives and artisans out of work. 
seeking employment and future homes. 



There is a sufficiency of farm-labor in this countr)'. as a whole, 

-with a comparatively even Iwl.Tncc between the geographical divis- 

^^H ions. There art- localities in jx-thaps every Stale where scarcity 

^^V exists, and others having a superabundance. There is in some 

■ places a scarcity of agricuhural labor caused by demand at higher 
H wages for labor in some specttic local industry. There is reportctl 
H TMW, as always heretofore, a tendency to exercise disiinciive pref- 
H erenccs. and encourage peculiar aptitudes, for professions and 
H avocations ouiside of agriculture, genemlly leading away from the 
H country lo the town or city. A temporary disturbance of the re- 
H lation bcivvecn dcmanti and supply is found in some localities as a 

■ result of a somewhat rapid change in the character of the rural in- 
H dustrics pursued. Where general farming has been parity replaced 



by an extension of pastoral industry, the effect has been to reduce 
the demand for labor ; but in other cases there is a notable increase 
in gardening and fruit-growing, which occasion a large Increase in 
the labor required for the cultivation of a given area. The con- 
tinued development of truck-farming, near many of Ihe navigable 
waters and some of the railroad -lines of the South, affords a con* 
spicuous example of the Utter class of changes. 



A considerable number of reports from the more Atlantic coast 
States, and from some farther West, mention the migration of 
laborers as a cause of a noticeable reduction in the supply of labor. 
Usually the movement is simply a part of the general westward 
drift of population, but there are some movements of a more 
limited and special character. In Mississippi, for example, the 
reports from certain counties tnemion the departure of many 
colored laborers lo the richer lands of the Mississippi bottoms or of 
the Yaioo delta, and a similar movement from a thin upland soil to 
river-bottom lands is also mentioned by some correspondents In 
Louisiaiu and Arkansas. Some reports from Virginia and North 
Carolina mention the departure of many colored people for the 
North. Others from the same and other Sutes refer to a move- 
ment southward. Some Alabama reports mention a movement of 
colored laborers to settle on public land in that State as home- 
steaders. One North Carolina report, that from Cabarrus Couniy. 
states that forty colored men had left for California, hui (he labor- 
suppty in the neighborhood from which ihey had gone was slEII 
sufTicieni. In some localities, however, a considerable deficiency is 
reported as a result of such migrations. 



The CONTEST In the New York City Board of Education has 
resulted in the re-election of Mr. Jasper as superintendent by a vole 
of twelve lo nine; and the political ring whose servant he is. is ju- 
bilant. It is safe to say. however, that the triumph is but a lem- 
porar>' one : for public opinion is arousing, and a public education 
society has been formetl for the purpose of carrying on the agita- 
tion. The Ie.vUng educators of the city, representative clergymen 
and lawyers, .tnd not a few of Ihc would-be progressive public- 
school teachers, met on Saturday last, and laid the foundations for 
the new society. It wiit, if we understand aright, take up ihe task 
of educating public opinion, and possibly will demand the appoint- 
ment of a cumniission to investigate the schools and rc|M)rt a plan 
or plans (or their improvement. This would be an excellent step. 
more especially as the present mayor enjoys the fullest confidence 
of Ihe community, and could be safely trusted to appoint a commis- 
sion that would do its work thoroughly and well. An attempt 
should also be made lo displace the ringsters whose terms expire 
this year with belter men. Four of the seven whose lerms expire fn 
December should on no account be rc-appmntcd. The importance 
of this is well understood, and already representative citiiens, like 
Dr. Mary Putnam Jacobi and Col. R. T. Auchmuiy. are suggesled 
for the vacancies. 



The Spriiigtield. Mass,, RtpuhUcaH. In commenting on the condi- 
tion of ali.iirs. s,tys that " the re-election of John Jasper as superin- 
lenclcnl of Ihc public schools n( New York was a foregone conclu- 
sion. The Board ol Education w.is a.<> much on trial as the super- 
intendent himself. The board exercises many of the prerogatives 
which in other cities belong to the superiniendeni. and it could not 
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be expected that it would pass a vote morally condemning its own 
acts. In the next place, the opposition, or, more properly speaking, 
the true friends of education in New Yorii, began their attack by 
first selecting a candidate whose reputation, experience, and force 
of character were not equal to the tremendous work of reforming 
the present vicious system of instruction. The large results of the 
investigation of Mr. Jasper's records will appear next year, when he 
will be confronted by a rival candidate as well as his own record. 
The public has now been informed of the sad situation, and will 
be prepared for serious work when the next two years close and 
another election of superintendent takes place. When Mr. Kiddle 
withdrew, and Mr. Jasper took the New York schools in hand, the 
change was noticed at once. The teachers were all put in the po- 
sition of wheels contributing to a nicety to the general movement, 
and the product was a machine-made pupil. The perfect exami- 
nation was very much on a par with Showman Forepaugh's trick- 
elephant. If one teacher undertook to feed the starved minds of 
the little ones, then there was trouble with the machine, and the 
teacher was subdued," Every word of this is true, and is in full 
accord with the position that Science has taken in this important 
matter. If the Public Education Society does its full duty, the sit- 
uation will be materially altered before another election takes place. 



The London publishers and printers are getting more and 
more excited over the provision of the Chace international copy- 
right bill, which requires a foreign book copyrighted in this country 
to be printed from types set up in the United States. The print- 
ing and allied trades section of the London Chamber of Commerce 
has sent a resolution to the Chamber of Commerce, asking the 
government to obtain by diplomatic means the withdrawal of the 
objectionable provision, and, if this is not done, demanding that a 
similar law be passed in England. What the English publishers 
and printers desire is an opportunity to make all books written or 
compiled in Great Britain and sold in the American markets. That 
is something that the Congress of the United States will never 
agree to. if the passage of an international copyright act is post- 
poned a quarter of a century. England may prevent books printed 
in America from being sold in Great Britain, but will never suc- 
ceed in dictating in what shape a law shall be passed by the Con- 
gress of the United States until the former raises a generation of 
abler diplomatists than she has lately sent abroad. 



An item published in the Washington papers last Satur- 
day, entitled ' The Army Ahead,' in which it is represented that 
competitive tests of the ' indications ' work of the Signal Office, to 
determine the relative merits of military and civilian officers in the 
performance of this work, had been made, is likely to mislead any 
one who has not read the description of the present condition of 
affairs in the Signal OPRce, published in the last issue of Science. 
The predictions for February were made by Lieutenant Dunwoody, 
and those for March by Prof. Cleveland Abbe. The percentages 
of verifications for each month have been computed by Professor 
Marvin, who found the record as follows: Professor Abbe, indica- 
tions 75.42 per cent, storm-signals 62.50 per cent, cold-wave sig- 
nals 53.99 per cent; Lieutenant Dunwoody, indications 80.55 P^'* 
cent, storm-signals 89.29 per cent, cold-wave signals 86.1 r per cent. 
It should be remembered, that years ago, when the weather reports 
became most popular and there were nothing but compliments for 
its predictions, Professor Abbe, then in thorough practice, prepared 
the indications for a long time. Of late he has been engaged in an 
entirely different line of scientific work, and it was not to be ex- 
pected that he would be as successful in preparing indications as 
an officer who had lately been engaged in that service. General 
Greely's purpose in putting Professor Abbe upon this duty at all 
was to train civilians for it in case Congress, as seemed more than 
probable, should transfer the weather bureau to a civil department. 



THE CRENITIC HYPOTHESIS AND MOUNTAIN- 
BUILDING. 

The facts derived from the study of metamorphic rocks and vol- 
canic phenomena make it evident that there are two types of mo- 
tion which take place in the deeper-buried materials of the earth's 
crust. One of these classes of movements occurs when volcanic 
ejecta creep horizontally towards the vent, or when the materials 
which afford the support of mountain-arches undergo massive 
movements towards the base of such folds in the rocks. In these 
cases of horizontal movements we have translations of extensive 
bodies of matter for considerable distances. The other class of 
movements taking place in the crust are in a vertical direction. 
They are brought up in part by the action of water, and in part by 
the action of igneous forces. The operation of these agents leads 
to a very extensive transfer of material in a vertical path, from the 
deeper-buried to the more superficial strata. I propose in the fol- 
lowing pages to consider the general effect of this upward move- 
ment of matter upon mountain-building. 

The simple inspection of most mountain-built districts will show 
the observer that there has been a very extensive movement of ma- 
terials from lower to higher levels in the crust in such areas. Tak- 
ing a considerable surface of mountainous country, where by chance 
the bed-rocks are exposed to view, we almost always find in 
such regions numerous veins and dikes. Thus, in the anticlinal 
districts of New England, especially where those portions of the 
surface are exposed along the seashore, we are often able to ascer- 
tain, that, on the path traversed by a straight line a mile in lengthy 
the addition to the material in the more superficial rocks has been 
sufficient to produce a considerable extension of their area. In 
some sections having this length, I have been able to prove that 
the increase in the horizontal section, due to the introduction of the 
materials derived from below, amounts to as much as from ten to 
twenty per cent of the original area ; or, in other words, on a line a 
mile in length, the dikes and veins occupy from one-tenth to one- 
fifth of the distance. Besides the distinct intrusions of matter in 
the form of dikes and veins, there have in many instances been 
large contributions to the more elevated parts of the crust through 
the interstitial contributions of crystalline material. Thus in some 
of our highly metamorphosed rocks, where the materials have as- 
sumed the crystalline structure, a progressive growth of the hom- 
blendic and other aggregations has been observed ; so that, besides 
the contributions of matter which we may reckon from a study of 
dikes and veins, there is often a large but incomputable element of 
crystalline growth, serving to extend the rocks, which is not readily 
to be taken into account. 

The immediate causes of this transfer of material from the 
deeper-lying to the more superficial parts of the earth's crust are 
now tolerably well known. In large measure it is due to the pe- 
culiar effect of temperature upon the water which was enclosed in the 
sedimentary rocks at the time of their formation, or which may have 
penetrated into them from the surface. The process of burial be- 
neath sedimentary formed accumulations acts in all cases to lift 
the temperature of all the rocks which are subjected to such cover- 
ing. Where these rocks contain the waters of deposition, they are 
likely in time to be brought to a high degree of heat. The tem- 
perature to which they attain, and the pressure to which they are 
subjected, enable them to dissolve a large share of the materials 
with which they come in contact. Moving upward in the chan- 
nels which may be opened by chance riftings of the superimposed 
strata, these waters, deprived of their power to retain the materials 
in solution by the loss of temperature in their upward journey, and 
the relinquishment of pressure which comes about at the same 
time, lay down deposits in the upper portions of the crust. In a 
similar manner the descending pluvial waters obtain in the deeper 
parts of the crust a store of dissolved materials, which, on their re- 
ascent, is likewise deposited in the higher rocks. ThQs the move- 
ments of water below the drainage-level of the country inevitably 
operate to bring from below and deposit in the upper parts of the 
crust large amounts of mineral matter. 

The nature of the forces which urge dike-stones from the deeper 
to the more elevated parts of the crust are not so clear as those in- 
volved in the formation of veins. It seems not unlikely that it is U> 
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the expansive energy of the contained water that we owe. in part 
at least, the upward iiiovement o( such malcrials. Il is clear that 
this is ihc case in true volcanic dikes, for all ihe phenomena of a 
volcano indicite Ih.Tt the mainspnng of its movements is to be 
found in ihr vapor of waler. The close likeness between ordinary 
volcanic dikes and those which we cannot assuretlly connect with 
volcanoes leads us 10 itie conclusiun th.^l .ill injections whatsoever 
arc most likely due to expanding vapors. Be this as it may, ihe 
-effects of (likes is to clearty remove the material from a great depth, 
and place it in more superficial rocks. 

Although it is most likely that the crevices into which dikes tind 
their way may occasionally owe their dislocations to the action of 
■conirnction altendmg on certain mciamorphic changes, probably 
the greater part uf such ruptures are due to sir.iins connected wilh 
changes in the attitudes of ihc rocks. The dike materia! thus acts 
as wetlgcs to fill in all the cavities accessible to the igneous rocks. 
as far as Ihcy arc formed. It is evident, that, where this process 
is numerously repeated, a considerable horizontal exicnsion of the 
rocks is necessarily brought about. Thus in many paits of \ew 
England, as is well shown along iis extended shore-line, where the 
COASt reveals the crystalline rocks, from one-tenth to one-twentietli 
o( the superficial area is occupied by such dikes. Genfrally, where 
the conditions have been such as to indute an injection of dikes, 
there is a large amount of vein matter deposited in the same field 
which still further serves to produce an extension of area. Thus in 
the region about Castpurt the gain in the superficial area due to 
the&e two causes amounts to somewhere ntrar three per cent or 
five per cent of the superticies ciposed on the present surface of 
the rock. 

Let us suppose that within any area of the earth's surface 
the conditions arc suth as to favor, through Ihc forces which 
lead to vein-lniildi)ig and those which operate to create dikes, the 
vertical migration uf [ualtcr from considerable depths towards the 
surface. The result on the tensions in the cn,isl at such a point 
will evidently be such as lo favor the const rue lion of mountains. 
The constant ahslraction of material from the depths will leatt to a 
diminution in the bulk of the deposits of that lower level, and a 
parallel augmentation of the strata nearer the surface. Il may well 
l>e that the difTercntial contraction of the earth's mass, being greater 
at lower levels than at higher altitudes m the section, may create a 
slight tendency to buckle into mountain-ridges in all parts of the 
crust ; but, wherever (his general contraction is cocnbined with the 
crenitic action, we may expect to tlnd a more complete develop- 
ment of mountain-chains ; and such points will be the seals of 
(aiding, and they may by Ihcir wtinklc<!i effect the necessary con- 
traction of the crust, and thus prevent folding in other sections 
where the contraction of the whole sphere atone tends to produce 
wrinkling. 

It seems 10 nie that this hyputhesis may. perhaps, explain the 
Jact that regions which have long been the seal of active sedimenta- 
tion naturally become the sites of mountain-building. James Hall 
and ulhrrs have noted the fact, which so far has remained inexpli- 
cable, that the first stage in mountain -building consists in the pro- 
duction of extended sedimcniar)- deposits of more than normal 
thickness. During the deposition of these sediments the earth's 
•crtisl appears to be down-borne by their weight. After the subsi- 
dence some action sets up which leads tinally to a certain elev.-ilion 
of the area, and consequently to a development of erosive action. 
As the deposits are worn away, Ihe mountains rise higher and 
"higher, as thf. folding becomes more and more intense. 

Although the gcncraliiation concerning the formation of moun- 
tains which I have just stated has nnt been critically compared with 
the many instances of mounlain-structure, it seems of sufficiently 
common occurrence to demand an explanation, and it very likely 
will prove true for all large mountain systems whatsoever. Is it not 
possible that we may account for the develojiment of mountains 
(hrough these series of changes in the following manner? vie., 
where, as along a shore-line, sediments are thickly accumulated, 
the first effect may wd! be the down-sinking of the region; then, 
as the thickness of the stratified section increases, and the blanket 
retaining the internal heat becomes deeper, the internal heat will be 
greatly increased in the lower portions of the section. This will 
■ nducc an upward migration of the imprisoned waters, and conse- 



quently, in lime, a transfer of material to higher levels in the rocks. 
The conse<tucnl expansion of these superjacent rocks will make 
them lend to buckle. The superficial strata may not h.ivc received 
any considerable mfiltration or injection of the material, yet tliey 
may be contorted by movements in the subjacent rocks which have 
thus been increased in %'olumc: in other wortls, an iniensificaiion 
of deposition, if the sediments attain a great depth, may in time lead 
to a reversal of Ihe down-sinking movement and the construction 
of a mountain system in what was previously a basin of sedimenta- 
tion. 

This explanation of mountain-folds will probably not at all ac- 
count fonhedevclopment of the ba.sitar uplifts or tableland elevations 
which are developed in connection with all or almost all imponanl 
chains. It may well be the fact Ihat the expansion of the overlying 
deposits through the upward deporlalton of matter is only one ele- 
ment in determining the formation of mountains. It may in the 
end turn out that mountains are the result of a tolerably compli- 
cated series of causations, in which secular refiigcralion of the 
earth, the transfer of weight by the operations of erosion and dep- 
osition, .and ibe subterranean migrations of matter, all take a part. 
Il may indeed well be the fact that these internal movements of 
material arc due to more than one cause. I am, however, inclined 
to believe that to this vertical movement of materials we owe in 
many cases a share of the conditions which bring about the forma- 
tion of mountainous dislocations. N, S. SltALER. 



SCIENTIFIC NEWS IN WASHINGTON. 

A New Intlrumeiit fot me^siinng the Direclion and Velocity of Sab- 
marine Currenlt. — Cabinets of Typical American Rocks, for Use 
in Collegea and UiiivcTtities. — De^uttful Siiecloiens of New Jerwy 
Ser^'entine, — Ojibwa PictiigfUpliB in the We»t. — The Vellow- 
Fever h.u diiappeaied fruni Floiida. — Ialer»ting I'bcnomcnon at 
Sea. 

A Direction-Current Meter. 

The increasing commercial importance of our rivers and harbors, 
and the recent large annual appropriations for their improvement, 
have given .a fresh impetus to the study of physical hydrography 
and hydntulics. It has come to be pretty generally recognized that 
no plans for the permanent improvement of tidal harbors, and such 
streams as Ihc Mississippi and its lnbuiaries,canbe pcrEecied with- 
out a thorough knowledge of the physical laws which underlie the 
complex phenomena they present. The investigation of these taws 
has stimulated observers and cxpcrimcniers to the invention of 
many new and improved devices for the precise measurement ol 
the various factors invulved. One of the most interesliiig of these 
devices is a direction-current meter, recently perfected hy Mr. E. 
S, Rtichie, the well*known maker of philosophical apparatus, of 
Boston, and Mr. f>l. K. Haskell of the United Slates Coast and 
Geodetic Survey. The characteristic feature of this meter is Ihat 
it gives simultaneous measures of the direction and speed of a cur- 
rent. The direction is determined by means of a compass in all 
respects similar to Mr, Ritchie's trailing compass, which is mounted 
in an elongated chamber, whose axis coincides wilh the axis of the 
meter (see accompanying cut). A system of electro-magnets aad 



circuits connects the compass with a dial, which may be placed in 
any convenient position, in such a manner that the observer may 
make the dial indicate the same aiimuth as the compass-needle. 
The speed of the current is measured hy .1 conical propelter-whcel. 
whose flukes are curved in conformity wilh the requirements of 
theor)' for maximum rotary effect of moving water, and whose 
mass is as small as practicable wilh its requisite stability. The 
revolutions of the wheel are counted automatically by an eleclro- 
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chronographic register. The magnetic azimuth of the meter can 
be measured within a degree or two, and it is thought that current 
speeds as low as two-tenths of a foot per second can be accurately 
registered. This meter was used by the Coast and Geodetic Sur- 
vey parties in their observations of currents in New York harbor 
last summer, and proved highly effective. 

Cabinets of Typical Amerioin Rocka. 

About four years ago Major Powell concluded to make a collec- 
tion of ail the typical rocks of the United States, systematically and 
scientifically arranged, so that a student of mineralogy, by compar- 
ing any piece of rock he might find with a corresponding specimen 
in the test collection, and studying the descriptions which would 
accompany the latter, might determine the name, composition, and 
proper classification of the unknown piece of rock he had in his 
hand. When this collection of typical rocks was complete, Direc- 
tor Powell proposed to have a number of duplicates of it made for 
gratuitous distribution to the leading colleges and universities of 
the country, (or use in the classrooms as aids to the teaching and 
study of mineralogy. 

Instructions were therefore issued to all the field-parties of the 
Geological Survey to collect and bring in specimens of the typical 
rocks of the regions they visited, and at first the work went on 
bravely. But what was everybody's business soon became no- 
body's business, the work of collecting was neglected, and finally 
little or nothing was done about it. 

But Major Powell was unwilling to give the matter up, and about 
a year ago he assigned Prof. J. S. Diller especially to the work, and 
during the past few months it has been pushed forward with great 
vigor. A complete set of specimens of the typical rocks of the 
United States will be sent to the Cincinnati exhibition, and the 
work of preparing the duplicates is progressing very rapidly. Each 
set will consist of from one hundred and thirty to one hundred and 
forty specimens, each four inches long, three inches wide, and one 
inch thick ; and there will be a pamphlet to accompany the collec- 
tion, giving a description of each specimen. Two hundred of these 
sets are being prepared, and will be ready for distribution in about 
a year to those colleges and universities which file with Director 
Powell official application for them, and agree to make the use of 
them for which they are designed. 

It will be impossible, of course, in a brief notice like the present, 
to give any thing like an adequate description of one of these col- 
lections ; but a few outlines may convey to the reader some idea of 
their scope and the plan upon which they are arranged. Each col- 
lection will be divided into two departments. The first will be a 
sort of alphabetic collection, intended to show the general condi- 
tions of rocks, their structure, means of alterations, etc. For in- 
stance : one specimen will show a stratified rock, and another an 
unstratified one ; a veined rock will be exhibited, also specimens of 
rocks jointed in various ways, those containing ripple-marks, lime- 
stone weathered by rain, spheroidal weathering in eruptive rocks 
and shale, rocks changed by the crumpling of strata, etc. In the 
second division the separate classes of rocks will be represented in 
their varying forms. For instance: in showing the stratified rocks 
not metamorphosed, the first specimen will be loose pebbles, or 
simple masses not cemented together; the second will show these 
simple masses partially cemented ; and the third will show them 
entirely cemented, like the mill-stone grit and Roxbury pudding- 
stone. In the same way a specimen of loose sand will be shown, 
such as is found upon the seashore ; then sandstone like many of 
those of the East, where the grains are cemented by oxide of iron ; 
then sandstone like the Potsdam, cemented by siliceous matter; and 
finally sandstone where the cement is carbonate of lime. Many 
different kinds and colors of sandstones will be shown, so as to en- 
able the student to recognize by comparison any specimen of com- 
mon sandstone he may have. In the same way the varieties 
of the other classes of rocks will be illustrated, — the volcanic ; 
the limestones of every texture, variety of color, and degree of 
purity; infusorial earth and deposits of hot springs; gyp- 
sum ; specimens showing all these rocks metamorphosed ; sedi- 
mentary rocks ; eruptive rocks ; lavas of the same composition as 
granite, that came to the surface ; and specfmens ranging from the 
most acid granitic rock to the most basic. 



From this brief outline it may be seen of what great practical value- 
each of these collections may be made, if used as Major Powell 
designs that they should be. About forty institutions have already 
made application for sets. 

Fine Specimens of Serpentine. 

Among the mineraloglcal specimens which the National Museun* 
will send with its collection to the Cincinnati exhibition will be 
some pieces of serpentine which are more beautiful, probably, than 
any previously exhibited in the United States. They were found irv 
the Gordon limestone-quarry, near Montville, Morris County. N.J., 
and were collected by Prof, W, S. Yates, who was sent to Mont- 
ville by the National Museum last summer for the purpose. The 
specimens are of a light yellowish-green color, differing entirely 
from the pure green serpentine metamorphosed from olivine rocks, 
which occurs in mountain-masses near both the Atlantic and 
Pacific coasts. 

Prof. G. P. Merrill, curator of rocks, etc., at the National Museum , 
who has studied these specimens, has determined that the serpen- 
tine has been derived from the alteration of pyroxene ; in fact, ii> 
nearly all the specimens the process of alteration is incomplete, the 
serpentine surrounding,the pyroxene, which remains unaltered io 
the centre. A number of the specimens, ranging from a few inches to 
a foot and a half in diameter, have been cut open, and the exposed 
surface polished in the laboratory of the Geological Survey, and 
these show the structure and bring out the colors very beautifully. 

These specimens are found in comparatively small masses, — 
from a few inches to a few feel in diameter. — irregulariy distrib- 
uted through the limestone, and the pyroxene from which it is 
derived occurs only in such limestone as has been metamorphosed 
by the mountain-building forces. The only other locality in which 
similar serpentine 'has been found in the United States and de- 
scribed is in the Leadville region, Colorado, where it was discovered 
by Professor Emmons, and treated of in his recent report. A 
peculiarity both of the commoner serpentine derived from erup- 
tive rocks, and also of that metamorphosed from pyroxene, is the 
frequent occurrence of slickenside, showing that the rocks have 
been subjected to great pressure and movement. 

Some of the New jersey serpentine has already been utilized in 
ornamentation. 

Ojibwa. Pictographs in the West. 

" In the neighborhood of Odanah, on the Bad River," says Capt. 
Garrick Mallory of the Bureau of Ethnology, in a paper from which 
extracts have already been made in Science, " is a large, vertical, 
soft rock on which pictographs are still to be observed, although 
nearly obliterated. The objects figured are chiefly birds and quad- 
rupeds, many of them being repeated, and are all probably totemic. 
Indeed, that is the direct evidence of an old Indian who saw some 
of them made in his boyhood. He says that when Indian visitors 
came by there, that being on a well-known trail, they would each 
cut his totem on the rock to show to what clan he belonged, either 
to establish his identity to the resident Indians who might happen 
to be present, or as a record of his passage. This is interesting in 
comparison with a similar proceeding in New Mexico and Arizona. 

" In my examinations at three reservations in Wisconsin, I dis- 
covered some variants of the Med6 ceremonies. The full cere- 
monies of the Medi lodges, which they call ' grand medicine," were 
performed twice a year, — in the fall and in the spring. Those irv 
the spring were of a rejoicing character, to welcome the return of 
the good spirits ; those in the fall were in lamentation for the de- 
parture of the beneficent spirits. The drums were beaten four 
days and nights before the dance, which lasted for a whole day. 
After the dance twelve selected persons built a lodge, about the 
centre of which were stones, which were heated, and dancing" 
went on around it until the stones were moistened by the sweat 
of the performers. Singing, of course, was an accompaniment of 
the dances. These ceremonies were performed by the body of the 
people, and were independent of the initiations of the secret order. 
With regard to the candidates who passed initiations, it was ob- 
served that they always became stronger and better men ; perhaps 
because those were the ones who had the requisite strength of 
mind and body to endure the various ordeals, and to understand 
the mysteries, 
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" The general remark may lie made wUh regard to the Ojibwa 
in thr several locntities where they are now found wilh the least 
amouni of civi!iic<l influence, that ihey in a markctl degree live a 
life of reli)(iou5 pracliccs, an<t that their shamanistic societies liavc 
& wonderful inlluence over their sociolonic and religious character. 
This is to so great an extent (before not appreciated), that, in my 
opinion, .icircfiil sHitly of these people wdi develop facts corre- 
sponding in "entcrcst with those which hnvc recently surprised the 
world as reported liy Mr. Cushing among the Zufti. There is 
probably no body of Indians in the United States whose inner life 
can now be studied toiircatcr advantage than the remoter bands 
of the Ojiliwa. With reference to the subject wilh which this 
paper is more directly concerned, that is. piclographs in their vari- 
ous modes uf representation, it iii certain that the understanding of 
the mythology and religion of these people will furnish the best 
interprcLition to their ancient drawint;s and etchings. 

" It is desirable to explain the mode of using the Med^ and other 
bark records of the Ojibwa. The devices arc not only mnemonic. 
but arc also ideographic and descriptive. They arc not merely iii- 
venlcd (o express or mcmuriie the subject, but are evolved there- 
from. A general mode of expbining the so-called * ijnibolisni ' is 
by a suggestion that the charts of the order, or the song of a mylh. 
should be likened to the popular illustrated poems and songs lately 
published in Harper's Sfagasinc : for instance, ' Sally in our Alley,' 
where every stania has an appropriate illustration. Now, suppose 
tha.t the text was obliterated forever. — indeed, the art of rea<ling lost. 
— the illustrations remaining, as also the memory to many persons 
of the ballad : the illustrations, kept in order, would supply always 
the order of the stanias. and also the general subject-matter of each 
particular stanza, and the latter would be a reminder of the words. 
This is what the rolls of birch-bark do to the initiated Ojibwa, and 
what Schoolcraft jiretended. in some cases, to shuw. but what, for 
actual untlcrsiatiding, requires the obtaining of the liieration of the 
actual songs and charges of the initiation ceremonies, or m other 
instances the llteratlon in the aboriginal language of the tvon-eso- 
leric songs and stories." 

Yellow-Fever in Florida. 

Dr. Jerome Cochran, of the Stale Board of Health of ALihama, 
in a recent report has slated that the late epidemic of yellow-fever 
in Florida was not introduced into the State by [he usual trade 
channels, but by smugglers. This confirms unoHiciai statements 
received by Supervising Surgeon-General Hamilton, of the marine- 
hospital service, several weeks ago. Dr. Cochran says that the 
last case was discharged May 1 1. and the last death May S, and 
that there have been active precautions taken to prevent the re- 
appear.ince of the disease. 

Interesting Phenomenon. 

Captain Friis. of the Norwegian steamship • Viking.' reports to 
the Hydrographic Office that he observed at midnight, April 20, 
between Chatham and IJavis South Shoat. when the moon was in 
its last 4uarter and about two hours aljove the horizon, two dark- 
looking lurrow strata of clouds; the upper one extending across 
the face of the moon, the upper and lower hmbs of the latter ap- 
pearing above and below the cloud-stratum. The cloud was mov- 
ing south-westerly. On the same line with the moon, and to the 
westwanl o( it. wa^ a nearly circular luniinons spot, larger than the 
moon, which looked as the sun might when shining through a thick 
mist. The second stratum of cloud was abnut halfway between 
the first and the horizon. The phenomenon continued until the 
moon Set at two o'clock, when there shot upwards from the upper 
limb lan-shape«l rays of light. 



HEALTH MATTERS. 
Yellow- Fever. 

In a recent number of the Meduuxl Record is published a letter 
from Dr. Charles KinlAy of Havanji, dated April 17. 18S8, in which 
he says. ~ 

" In your issue of April 7 there is a short paragraph stating that 
the microbe of yellow-fever described and cultivated by Dr. Do- 



mingos Frcirc of Rio Janeiro * has gone the way of many other 
specific germs,' your grounds for this assertion being that Dr. 
Gibier ' denies utterly the existence of the germ claimed to be spe- 
cific' This conclusion has evidently been come lo under the inj- 
prrssion that the ParlMan bacteriologist just mentioned has had 
full opportunities for verifying in Hnv.ina, within the brief space of 
six weeks, the results previously obtained m Krazil by Dr. Preire, 
in such ;i manner as to warrant his abrupt denial of what he had so 
warmly approved while experimenting in I'aris upon Dr. Frcirc's 
Hrazilian cultures. Thai such h.as not been the case. 1 think you 
will admit after hearing the particulars of that investigation. 

" Dr. Ciibier saw his first yellow-fcvcr case on Nov. 16. at the 
military hos|>iial of this city. Between that d^ite and Dec, 28, he 
examined altogether five patients, and performed four autopsies. 
He collected fresh blaud from four of the patients, and urine from 
three, besides the pieces of viscera and secretions from the cadav- 
ers. In the uiinc of the first patient he thought at lirsl that he 
had recogni«iJ Dr. p"retre*s micrococcus, but afterward changed 
his mind, having ' satisfied himself ' that what he had seen were 
mere int^igniiicant organic granulations. In the blood and secre- 
tions, as also in the sections of viscera, he tailed to discover any 
micro-organisms, nor did he succeed in developing any colonies in 
h.is numerous attempts wilh Ihe same pathological material. One 
of the tubes of agar-agar jelly inoculated by him with hcirt- 
blood, ami presented to a military colleague, did, however, develop 
a yellow superliclal colony, which Dr. Gibier attributed to an acci- 
dental atmospheric contamination, although the constituents of the 
colony turned out to be a tetriigeiious mjcrolir quite distinct from 
the plain atmospheric micrococcus with which he had thought it 
could be identified. 

"This scanty material, collected at a time when yellow-fcvcr was 
sporadic in Havana, almost the only cases signalled being those 
present at the military hospital, constitutes the sole foundation for 
the abrupt retractation of Dr. Gibier from his former enthusiastic 
advocacy of Dr. Kreire's views ; never consiJeiing that the sporadic 
and epidemic forms of the disease might not be identical, any more 
than the eLjuivalent forms (if cholera have turned out to be. not- 
withstanding their clinical resemblance. Other observers had pre- 
viously noticed that the same yellow-fever pnxtucts which, in their 
hands. h.id given colonics when collected from epidemic cases, 
failed In do so with the sporadic. In collecting bland from yellow- 
fever patients. Dr. Gibier w.is noticed to disinfect the skin with 
bichloride solution, but took no pains to remove any excess of the 
germicide which might remain and sterili/e the drop of blood as it 
would ooze out on the surface. Neither does It appear that he 
varied his culture-media as lo acidity, alkalinity, etc., nor thai he 
kept his tubes at a uniform summer temperature. Yet, in spite of 
such obvious deticiencics. Dr. Gd>ier does not hesitate to condemn 
as erroneous Ihe results ol Dr. Frelre's patient and laborious tnves- 
ttgaiions, and likewise all others that might claim to have obtained 
successful cultures from similar yellow-fever products. 

"Dr. Gibier had brouglii over some cultures proceeding from 
Dr. Preire'sown tubes, inoculated at Rio Janeiro ; and stiortly after 
his arrival in Havana, full of faith in their prophylactic virtue, he 
inocubierl himself, and thought he had gone through the phenom- 
ena of MX experinienlal attack of yellow-fever. In this. 1 fancied at 
the time, and he now acknowledges, ihal he was misiakcn ; but 
afier examining my own cultures from ycUow-fcvcr blood and uiinC, 
ul>tained by me last suiiinier in Havana, and cultivated in sub-actd 
agar-agar jelly, he has repeatedly declared that both macro&copi- 
cally and microscopically ihey were identical to Dr. Frcirc's. This 
coincidence, one would think, should have checked his precipitancy, 
and induced him. at any rate, to wait until the epidemic season be- 
fore formulating his conclusions. 

" The only excuse, if so it can be called. lor such haste in a prac- 
tised liacteriologist, must lie in his unactjuaintance with the disease, 
and in his anxiety to proclaim a new bacillus of his own. tsoLited 
from the intesllnal contents of ycIIow-fcver cadavers, and which he 
believes better entitled than its fellow claimants to be considei^ 
as the Irue yellow-fever germ. 

" My object in bringing forward these facts IS lo guard the 
American medical public against hast>' deductions, and to show 
Chat Dr. Gibier's researches have not in any way altered the previ- 
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ous state o( the question, except in so far that he has added an- 
other microbe to the list of the possible specific germs of the dis- 
ease." 

This would seem to make it very doubtful whether Dr. Gibier of 
Paris has added any thing to our knowledge of the cause of yellow- 
fever, 

ELECTRICAL SCIENCE. 

Novel Current-Registering Instrument. 

A NEW instrument for measuring the quantity of current sup- 
plied to consumers has been recently brought out by Prof. Ellhu 
Thomson, although it seems probable that the principle on which 
it works was originally due to Tavener. Two bulbs are connected 
by a U-shaped tube, and the whole is partly filled with liquid ; al- 
cohol, for instance. The arrangement is pivoted, so that, if more 
of the liquid is forced into one of the bulbs, the difference of weight 
will cant the apparatus, and its movement is communicated through 
a ratchet to the hands of a registering- dial. To make this measure 
the current, two spirals of wire are introduced into the liquid, one 
in each bulb. If we suppose the instrument has been canted, the 
spiral in the lower bulb has its circuit made, while that of the upper 
spiral is broken. The consequence is, that the liquid in the lower buib 
is heated, its vapor-tension increases, and part of it is driven through 
the U-tube. The section of the latter is very small, so that the liquid 
passes slowly ;*butl[in^a time, depending upon this section and on the 
rate of heating, the upper bulb becomes the heavier, and the apparatus 
cants, breaking the circuit of the spiral that was previously made, 
and making the other. By a suitable registering system the read- 
ings may be made proportional to the current which is flowing. 
The current, then, is measured by its heating effect, and the instru- 
ment may he used for both direct and alternating currents. In the 
latter case the readings would be fairly correct if lamps only were 
used ; but, if motors were to be run, the readings would not be 
proportional to the power consumed. This objection holds with all 
of the instruments that have yet been proposed for the measure- 
ment of the consumption of alternating currents. 

The Short Series Electric Railwav System. — The 
Short system of electric traction differs from those ordinarily used in 
that the current is distributed in series, the same current passing 
through all of the cars on the line. Both overhead and conduit 
wires are used. In the latter case the wires are contained in an 
iron conduit, from which they are insulated by porcelain brackets. 
The overhead wires are supported from iron bracket-poles that 
arch gracefully over the track. The motors and generators used 
are of the Brush system. The motor is usually in a front com- 
partment, and is geared to the front car-axle. There is a pinion 
on the motor-shaft, a gear on the axle, and an intermediate gear 
and pinion that further reduces the number of revolutions. The 
gears are made of steel, the pinions of rawhide held between steel 
plates, making an efficient and noiseless transmitting system. The 
front compartment (in which the driver stands), with the motor 
and front truck, can be made separately, and attached to any ordi- 
nary car by removing the front platform. Taken altogether, the 
system seems a simple and efficient one. 

An Improvement in Secondary Batteries. — A seem- 
ingly slight improvement in the construction of secondary batteries, 
and yet one that in certain cases will be of considerable value, has 
recently been patented by Mr. J. S. Sellon. A great difficulty and 
expense in the use of accumulators arises from the fact that the 
plates cannot be separately and easily removed. Usually, if we 
wish to connect a number of cells in series, all of the positve plates 
in each cell are connected together by lead strips, which are taken 
to similar strips connecting the negative plates of the next cell. 
The terminals of each plate are burned to the connecting-strip ; 
and when one of the plates gives out, and we wish to renew it, we 
must take out the complete set of plates, cut off the one we wish to 
renew, and solder on another. Besides being difficult, this takes a 
good deal of time, and increases the cost of maintenance of the 
battery ; it is obvious, too, that it interrupts its use. Mr. Sellon 's 
idea is to have plates made in pairs, a positive and negative, so con- 
nected that when one of them is in one cell the other will be in an- 
other. The first and last cells have one set of single plates con- 



nected with the terminals of the external circuit. The advantages 
of this arrangement are, that plates can be removed and renewed 
without interfering with the action of the battery, and much more 
easily than if one of a number of connected plates had to be removed. 
Any improvement in storage-batteries is important at this time, when 
its advantages, especially for tramway-work, hang in the balance. 
A slight increase in efficiency will cause their adoption for street- 
car work, and the invention of Mr. Sellon is in the right direction. 

Influence of Temperature on the Magnetization of 
Iron. — M. C. Ledeboer has made some interesting experiments 
on the magnetic properties of iron at high temperatures. Many 
experiments have been made on the same subject ; and it has been 
found that up to three or four hundred degrees there is no great 
change in the magnetic permeability of iron, while at a red heat its 
magnetic properties almost entirely disappear. The necessary 
temperature of the iron bar used in the experiment was obtained 
by a spiral of platinum wire wrapped around it, separated from it 
by a layer of mica. Between the platinum and the iron was a 
small thermo-electric couple, which was used to measure the tem- 
perature of the bar. A heavy electric current sent through the 
platinum spiral could be regulated to give any desired temperature. 
The bar used was thick as compared with its length, which fact 
prevented any useful results as to residual magnetism being ob- 
tained. M. Ledeboer arrives at the following results : up to a tem- 
perature of about 680* the magnetic permeability remains nearly 
constant, after 680* the diminution is very rapid, and the iron ceases 
to be magnetic at 760". This range of temperature is about that 
in which several curious phenomena occur, — an abrupt change in 
the specific heat, a change in the tortional co-eRicient, etc.; and it 
is probable that a more complete study of iron in this region of 
temperature will help us to connect phenomena which seem now so 
different in character. 

The Mordey Alternating-Current Dynamo. — This 
dynamo has revplving magnets and a fixed armature. The latter 
consists of a number of coils of narrow copper ribbon wound on 
insulating-cores : they arc fixed to project from the inner circum- 
ference of a metal ring which is fastened firmly to the bed-plate 
of the dynamo. The magnet consists of a short iron core, whose 
axis is the axle of the machine, and which is wound with wire sup- 
plied with current from the small dynamo used as an exciter. 
From each end of the magnet extend arms, which are bent until 
they are opposite one another, leaving only enough space between 
for the flat coils of the armature to pass. We thus have a number 
of poles of the same sign, opposite to which are poles of the op- 
posite sign, while between the poles are vacant spaces. The action 
of the machine is now easily understood : as the magnet revolves, 
the armature coils are first opposite pole-pieces, where a number 
of lines of force pass through them ; then in vacant spaces, where 
there are no lines of force. The variation, of course, produces the 
electro-motive force of the machine. 

Incandescent Lamps in Explosive Gases. — Lieutenant 
Hutchins, U.S.N., has been experimenting on the effect of break- 
ing incandescent lamps in explosive gases. The filament of the 
lamp breaks almost immediately that the glass is broken, and as 
soon as it breaks, of course, and cools down, the danger is over. 
The question was whether the breaking and cooling were so rapid 
that the gases would not be brought to a sufficiently high tempera- 
ture to explode. With a Swan i6-candle power lamp, in a mixture 
of hydrogen and oxygen, the gas exploded immediately the bulb 
was pierced : the filament was not broken. The same result was 
obtained with marsh-gas. A Maxim lamp was tried in a mixture 
of coal-gas and air, with a simitar result. Lieutenant Hutchins 
concludes, that, where explosive gases are allowed to collect on 
board ship, incandescent electric lights are dangerous. 



BOOK -REVIEWS. 



A Text-Book of Biology. By J. R. Ainsworth Davis. Phila- 
delphia, Blakiston. $4. 

The number of text-books of biology which have been published 
within recent years has been, it would seem, sufficiently great to 
meet all reasonable demands ; and yet, after perusing this new one 
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by Mr. Davis, we are satisfied ihat ii supplies deficiencies which 
exist in all ihe text-liaoks whjcli have \i\s to this lime appeared- 
While ihc mhcrs have heen largely praclical, this one is morclhca- 
retical, and. as i& iitOicaied on the litlepage, is especially designed 
to prepiire students for ihcir scientific examiinalionB. ThisilrsiHn ii 
further elaborated in an appendix, which contains a full bibhog- 
raphy of the works referred tu in the text, a series of examinnllon- 
<lucslions, and an indet-glo»sary. The volume is divided into two 
parts, — a botanical and a zoological, —each of which deals with a 
number uf types moTphologically and physinlngically, then briefly 
draws out the points of comparison between them, and ends with 
an outline uf classification. 

In I'art 1.. which treats of vegetable morphology and physiology, 
(ungi are first coiisidereil ; Saicharomyif.'!. Ihuleria. MuiOr muce- 
</«, and i'diidih'Hin glaui'iiitt being selcded as types. Of Alg<r, 
the auihor tiesciibes Protocoaus phwiah's. Spirogyrn. Fucus, 
Churn, and NiUlla. /-'unarm and Pelylrtchum arc selected as 
representing the mosses. PU-ris aquilina and Ntphrodium fiiix- 
mat. the ferns; Pinus, thegymnosperms. The consideration of the 
angiosperrns follows. 

In Pan II,. which is devoted to animal morpholep)* and physiol* 
ogy, the Praiozmi are first dealt with through their representaitves 
the .//wtTi^ti and I'ortfulia. The //yi/ra represents Calen/erata ; 
Diitt>ma and Lumltritus, I Wm/s ; .-Isfacus. Arlhropaila ; Atti^- 
dtutta anil t'nio, and Helix, \foltti3i-a ; Rana. Amphibia ; Coiiitn- 
Al livia, Aves ; Leptu cuniculu^, MammaHa, 

No less than one huntlrer! and tifly-eighl welUeieciited illustra* 
tions add to the anr.^clivencss of iJic book, as well as elucidate the 
text. Wc rccoinmcml ihe work not only to those far whom it was 
originally designed, but to all students and readers who desire to 
obtain within a ^inall compass the most recent reliable information 
on the subjects nf vegetable and animal morphology and physiol- 

^kics of Boxing ami Manly sport. By John BovleOReilly. 
Boston, Ticknor. iz*. $1.50. 

The main purpose of this book, as stated by its author, is to 
bring into consideration the hi^h value, moral and intellectual as 
well as physical, of those exercisL** that develop healthy consiitu- 
tions. cheerful minds, manly self- confidence, ami appreciation of 
the beauties ol nature and natural enjoyment. He further says, 
that so long as large numbers of our young people of both sexes 
Are narrow-chested, thin-limbed, their muscles growing soft as their 
fat grows hard, timid in the face of danger, and ignorant of the 
great and varied exercises that are as needful lo the strong body as 
letters to the informed mind, such books as this need no excuse for 
tlieir publication. 

The contents of the volume arc subdivided into four sections: I. 
The ethics and evolution of boxing; 3, The training of athletes 
tested by cvery-day life ; 3. Ancient Irish .ithletic games. exercis*-s. 
and weapons; 4. Canoeing sketches. Under the first the author 
discusses the quesliorj whether boxing has a real value. He be- 
lieves that it has, and in support of his belief quotes the opiniuns of 
Sir Robert Peel. Mr. Evelyn Denisor. Lord AUhorp, Dr. Oliver 
Wendell Holmes, and others. Lord Althorp, the minister who led 
the British Commons when the Reform Bill w,-is passed, was evi- 
dently an eniliustasi on this subject. He said th.it his conviction 
of the advantages uf pugilism was so strong that he had seriously 
been considering whether it was not a duty that he owed lu the 
public to attend ever%' prize-fight which took place, and thus lo en- 
courage the noble science to the extent of his power. In speaking 
of the improvement in modern boxing, the auihor believes that the 
English practice of priic-fighting with bare hands and under im- 
proper rules has brought boxing into disrepute. He praises Sulli- 
van for having made a manly effort to establish the practice not 
only of sparring, hut of lighting, with large glovej>, and for insisting 
that contests should be ruled Ly three-minute rounds of fair box- 
ing. The Grecian athletes, their training and skill, and the gladia- 
tors of Rome, are referred lo and described. Feudalism suppressed 
popular athletic exercises. With ihe advent of chivalry, the art of 
■boxing waned anil became unfashionable. With the advance of 
feudalism came the growth of iron armor, until at )asl a fighting 
nuin resembled an armadillo ■ he was iron-clad from top 10 toe. 



The first motlerrt champion boxer was James Figg. who was con- 
sidered, in 1729, as the national champion. The first rules for the 
government of ' the ring " were prepared by Broughton. and were in 
[orcK from i?43 to 1S38. 

In discussing the training of athletes as tested by every-day life, 
the author considers the question from two different sland()oinls, 
— lliat of the professiuna] athlete, and that of the average person 
who wants to gel into lasting 'good condition." He thinks that 
the mass of (hose who live in cities, and whose occupations involve 
little manual or physical exercise, allow iheir bodies, at an early age 
of manhood, to sink out of all trained and athletic strength and 
shapelinirss. He says that it is only necessary to visit a Tuikish 
bath to find abundant evidence of the muscular collapse which has 
overtaken the modern city-dweller. — bodies ' developed ' every- 
where in the wrong direction, arms like pipe-stems, while the beau- 
tiful muscles uf the shoulders and back are smothered in layers of 
vile fat, and spindle thighs and straight calves weakiy support bel- 
lies like Bacchus. F:xccllei)l hints arc gi%'en on training and the 
ways of promoting good health. A large number of illustrations 
make the volume very attractive, and accounts ol canoeing on the 
Cnnni-ciicul. Delaware, and Sustjuchanna Rivers add lo the inter- 
est which its perusal has exciied. The hook, taken as a whole, is 
unique, and treats of tjuestions which have seldom been so well 
and so thoroughly handled. 

Medicai Nursing : Lfdures tirlii'ereil in ihe Jtoyai Infirmary, 
Ch^ow. By J. Wallace Andf-RSON.M.D. jdcd. Glas- 
gow, James Maclchosc Si Sons. 16". $t. 

For many years the nurses at this Royal Infirmary of Glasgow 
have twen practically trained in the duties periainitig to ihcir pro- 
fession. About ten years ago the managers resolved that a course 
of systematic lectures on nursing should be added to the practical 
training: and Dr. Anderson was selected to deliver the medical lec- 
tures, which are catitaincd in the volume bcforeus. In ten lectures 
the auihur has succee<le<l in condensing a vast amount of informa- 
tion. Modern nursing dates from the year 1836. when Theodore 
FHedner, a Geriran-Prolestant clergyman, established the Deacon- 
ess Institution at Kaiscr^venh on the Rhine. There, under the super- 
intendence of himself anil hiswile, a training-school for female nurses 
was begun. The labors of Florence Nightingale, with her staff of 
thirty-seven nurses, in ihe Crimea, in 1854, are too well-known to 
nerd more than a reference. It was from such work as this of 
Fliedner and Florence Nightingale that all the training-schools for 
nurses have come. There is now hardly a hospital in the United 
Stales that has not such a school in connection with it. The lec- 
tures of Dr. Anderson deal with subjects which are essential for 
every nurse to know : how to obtain and record a patient's tem- 
perature, pulse, and respiration ; how lo prepare food for the inva> 
lid so as to make it boih nutritious and palatable ; how to prevent 
bed-sores ; how to prepare fomentations and poultices. These and 
many other practical lessons are thoroughly taught in this little 
volume. In an appendix the author gives valuable recipes for the 
])rep.iralion of food for the sick, and a list of poisons with their an- 
tidotes. One feature of ihe book which we regard as of consider- 
able worth is a list of questions at the end of each lecture. These 
tjuesiions bring out the salient points of the lectures, and direct 
attention 10 the most important subjects for study. There have 
been jiublished other and more pretentious text-books on nursing. 
but we know of none that in so compact a fonn contains so many 
essentials as ' Medical Nursing.' 

firadl^'s Alias 0fthe World, for Cemmerctal and Library Refer- 
enfe. Philadelphia, WILLIAM M. BRADLEV & BROTHER. 
1887. I". $35. 
This atlas has received high praise from Dr. McCosh. Professor 
Libbey, Dr. Vincent, General Hazen, and others. The intcniion of the 
wurk i-i to provide a complete American ahA foreign atlas, full and de- 
taded, for both hemispheres. Fallowing a somewhat novel plan for 
an Anierictn atlas, the eastern hcmLs)ihere is given first. But it is 
the belief of the publishers that every portion of the world is equally 
treated. The maps contain ihc results of recent investigations, so 
tar as this is possible in any atlas of this size, and each map is ac- 
companied with an isometric index. By means of this index the 
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position of alt places indicated on the maps may be readily found. 
For American towns the population is given with the index. For 
the eastern hemisphere a separate population table is given. 
Throughout the work it has been a fixed aim to render the maps 
easily legible, and not tiresome to the eye in consultation. 



NOTES AND NEWS. 



The committee appointed by the New Jersey Assembly of the 
Agassiz Association at ils semi-annual meeting, held in the chapel 
of Rutgers College, May 12, to arrange for a seaside assembly 
during the coming summer, organized itself by ihe election of Rev. 
L. H. Lighthipe, Woodbridge, N.J., as chairman, and Prof. P. T. 
Austen of Rutgers College, New Brunswick, N.J., as secretary. 
The plan as sketched out by the committee is somewhat as fol- 
lows. The assembly is to be known as the ' Agassiz Seaside As- 
sembly.' Its membership is to consist of such persons as shall send 
their names to the secretary before the opening of the assembly, or 
such as shall be elected members according to by-laws adopted 
afterward. It is proposed to make it a permanent organization ; 
Ihe membership fee to be one dollar per year, payable at the open- 
ing of each annual assembly. Membership badges and tickets will 
be provided for all who send in their names to the secretar)-. It is 
proposed to hold a six-days' session this year, at Asbury Park, 
N. J., provided suitable accommodations can be secured at that 
place in the month of August. The subjects to be discussed this 
year wilt be principally botany and entomology, under the direction 
of such practical specialists as can be secured. The work is to 
include several field-day excursions with experienced guides. Cir- 
culars setting forth these facts will be sent to all chapters v^ithin a 
radius of one hundred miles, and to any other chapters which may 
desire them. Chapters failing to receive them, or any persons de- 
siring copies, can obtain them by addressing the secretary. Prof, 
P. T. Austen. Rutgers College, New Brunswick, N.J. Members 
will be entitled to free admission to all lectures and excursions, 
and will receive circulars before the opening of the assembly, giving 
full particulars as to time, place, railroad-trains, boarding accom- 
modations, programme of exercises, etc. Membership is not 
limited to members of the Agassiz Association. It is extremely 
desirable that names be sent in as soon as possible, that the com- 
mittee may know how far they may venture in the matter of ex- 
penses. All members of the Agassiz Association are cordially in- 
vited to co-operate with the committee in making the Seaside 
Assembly a success. 

— According to the Publishers' Weekly, a gypsy-lore society 
has just been formed. The president is Mr. C. G. Leland ; the 
vice-president, Mr. H. T. Crofton ; and the members already In- 
clude the Archduke Joseph of Hungary, Sir Richard Burton, M. 
Paul Bataillard, Dr. Alexander Paspati, and several more English 
and continental students of Romany. The society will publish a 
quarterly journal, the first part of which will appear on July i, and 
copies of which will be strictly confined to members. The honor- 
ary secretary is Mr. David MacRitchie, 4 Archibald Place, Edin- 
burgh. 

— At a late meeting of the mineralogical branch of the New 
York Academy of Sciences, Mr. George F. Kunz described some re- 
markably complicated twin diamonds which have proved to be un- 
usually hard. Some of these will be sent to Professor Rowland of 
Johns Hopkins University, Baltimore, for use in ruling the diffusion 
gratings he is making, and using in mapping the spectrum of the 
sun. 

— A new slang dictionary is announced by the Publishers' 
Weekly, which will aim at exceptional completeness by enlisting 
the co-operation of specialists in different departments. The 
editors-in-chief are Prof. Albert Barrire of Woolwich, author of 
' Argot and Slang,' and Mr. Charles G. Leland (Hans Breitmann) ; 
and among the contributors are the Earl of Suffolk, Sir Patrick 
Colquhoun, Major Arthur Griffiths, Dr. Charles Mackay, Mr. John 
Hollingshead, Rev. J. W. Horsley, and Prof. Douglas B. W. Saden. 
The character of the work may be judged from its sub-title : ' A 
Dictionary of Unconventional Phraseology, embracing English, 
American, and Colonial Slang; Tinker's, Yiddish, Pidgin, and 



Anglo-Indian Slang; Quaint Expressions, Vulgarisms — their 
Origin, Meaning, and Application,' It vvill be issued in two vol- 
umes, to subscribers only. Applications for the work should be 
addressed to G. May, care of Messrs. Whittaker & Co,, 2 White 
Hart Street, Paternoster Square, London. 

— Professor Langley, secretary of the Smithsonian Institution, 
has asked for an appropriation of $27,050 for the expenses of the 
sybtem of international exchanges between the United States and 
foreign countries under the direction of the Smithsonian Institution, 
instead of the $1 5,000 previously estimated for. In his letter of ex- 
planation he says that there is now an amount, of matter (virtually 
presents to the United States) which could be secured if the insti- 
tution had the larger sum at its disposal. 

— The British Parliamentary Currency Commission will report in 
favor of the remonltization of silver. It proposes a convention of 
the leading commercial nations of the world to agree upon a system 
of weights and coinage under which gold and silver shall be ex- 
changed in international transactions. If such an agreement could 
be reached, it would probably be a blessing to the world. No one 
nation can remonitize silver without the co operation of others, but 
the whole commercial world can do it, 

— The feature of the meeting of the British Royal Society last 
week was an exhibition by Mr. Henry Burns of a class of nests of 
live ants. These were so arranged that all the elaborate internal 
economy of the insects could be fully observed. A cable despatch 
says that "in one cell was the queen, with servants attending upon 
her. In another were the aphides, or cows, watchfully herded by 
their keepers; and a party of workers were engaged in walling up 
an intruding queen which had been placed in the nest that morning. 
The state o( ant civilization was so remarkably high, that nobody 
would have been much surprised at a party of scientific ants in 
spectacles taking notes on the Royal Society." 

— The Nicaragua Canal surveying party, under Civil Engineer 
Menocal, have discovered that a new route, which they call ' the 
upper one,' is much more favorable for the line of the canal than 
the one recommended in 1885. By this new route it is said that 
the total length of the excavation from Ochoa to Greytown will 
not exceed nineteen miles, and will consist of several short embank- 
ments instead of one long one. The cost, it is said, will be greatly 
reduced, and the engineering difficulties much less. 

— A new chemical process of producing aluminium, invented by 
Professor Curt Netto of Dresden, is thus described : " The ore used 
is cryolite, a double fluoride of aluminium and sodium, ground to a 
fine powder, and fluxed with common salt. The ore is then melted 
in a reverberatory furnace, and when quite liquid is run into a ladle. 
When In this condhion, ingots of solid sodium are forced to the 
bottom of the ladle, and there held until they become volatilized. 
The gaseous sodium rising through the molten cryolite displaces a 
part of the aluminium, which collects in a metallic form at the bot- 
tom of the ladle. The greater part of the slag is then skimmed off, 
and the remainder poured into an iron crucible to cool. When the 
mass is turned out, a solid ingot of aluminium is found at the bot- 
tom." 

— An item of interest in connection with the proposed introduc- 
tion of ' World-English ' is going the rounds of the press, crediting 
President Eliot of Harvard College with having said. " I sat down 
to dinner one stormy night, in a Swiss inn, with sixteen people. 
Six different nationalities were represented by these sixteen people, 
and the only language that they could all speak was English. One 
may travel now, as 1 have just travelled, through southern Spain, 
through northern Africa, through Greece and Constantinople, and 
back by Vienna, and the more usual routes, with nothing but 
English. I do not mean to say that you may not occasionally 
fee! the need of some French words, but you can travel comfort- 
ably through all these countries with no language but English. 
That, I am sure, could not have been said twenty-five years ago. 
The spread of the language within that time for purposes of com- 
merce is most noticeable, as is also the increased knowledge of the 
language and literature among educated people on the continent of 
Europe." 
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— The inccinion with which The Univfrsat Hnn'nu (London, 
Swan.SonnenscKein. Lowrey.& Co.: New York. International News 
Co.} has been founded is twofold. — lh.1t of supplying a journal 
ot international character, and o( making one intcfcsting to all 
classes of readers. The services have b^cen obtained of some of ihe 
best writers of France. (Germany, and America, as well as those of 
England, Special correspondents have been established in the chid 
cities of the Continent, America, and ihe Colonies, who will supply 
information as to the principal political, social, intellectual, and ar< 
tisiic moverticnis (herein. A considerable portion of its space will 
be devoted to three tiiatters which at present have almost entirely 
disappeared from review literature, — the arts of painting. ficUon, 
and the drama. On all of these there are promised not only numer- 
ous ankles, but examples of the best original worlc which is being 
done at the present time. Thus The Review will publish reproduc- 
tions of fine pictures and drawings, ancient and modern. It will also 
differ from its serious contemporaries by including the subject of 
sport. The pages will be open to duly ((UHlit'ied correspondents, 
in the belief that there are many men. whose opiriions are of value, 
who will welcome the opportunity of expressing their views on 
questions of the day in a manner at once less lengthy and less for- 
mal than is necessitated by a review article, and in a more perma- 
nent form than is afforded by the columns of a newspaper. As to 
ihc more serious poliiical. religious, scteniitic.and scholarly matters, 
which must fonn the backbone of any imix>rtant review. The R«- 
VMtf will lake no partisan view, and will admit opinions of every 

kind which seem to be founded upon adequate knowledge, 

Charles Scribner's Sons have published, in connection with iheraiU 
way articles appearing in Serihner's Magasme, a pretty hthographcd 
folder, entitled ' Twenty Questions and Answers about Railways.' 
The information cont.-iined is interesting, and has been obtained 
from well-lmown authorities. U can be obtained by enclosing 

stamp to the publishers, Two articles are promised in The 

Popular Science Monthly for July that are worthy of attention. 
They are an illustrated paper un ■ Safely in House-Drainage," by 
William E. Hoyi, S.lt.. in which the beliel that plumbing- fixtures 
in our houses are inevitable sources of danger is contra verted, anil 
ways arc shown (or making them safe; ^t\A the concluding essay 

of the series on * Diuwinism and the Christian Faith.' D, 

Appleton 5: Co, have just gotten out the July numiicr of 
their EJuattional Notes. This is profusely illustrated, and gives 
a most templing summary of several of their newer rducationaT 

books. H. Scmlcr's 'Die Tropische Agricultur.* a handbook 

(or the agriculturist and merchant, issued in (tarts by the Hins- 
torfi'sche Hofbuchhandlung, Wismar, Mecklenburg, has just been 
completetl. The work is of especial importance to those who give 
their attention to the cultivation of tropical pro<lucts in the Uniteii 
Slates, such as oranges, lemons, cotton, maiie, tobacco, sugar, etc. 
The International Sews Company of New York arc the American 
^ents for the work, which is complete in three large volumes. 
^—Messrs. Dodd. Mead. & Co., New York, have issued a new 
catalogue of rare and choice books, which ihey offer at discounts in 
view of the approaching summer season. Among them we note 
a copy of the first printed edition of 'Euclid.' the first book printed 

with woodcui duigrams. C, N. Caspar, Milwaukee. Wis., an- 

rtounces to appear in June. Linderfelt's ' English Volapuk Uiclion- 

ary,' Messrs. E. & F. N. Spon, New York, have just published 

•A System of Easy Lcllcring,' by J. H. Cromwell. The author 
di%'ides any surface he may wish (o letter into squares (or parallelo- 
grams, as the case may be) in pencil-tines : forms the required let- 
ters in ink or paint, and according to ihe style chosen : then erases 
the pencil-lines, and llic lettering is complete. 

— Chauncey Smith says the magnitude of the commercial in- 
terests which have l>een called into bring by physical discoveries 
and the devlopmeni of new ideas, indicates, that if the progress of 
the past few years is to continue, if new achievements arc to rival 
those of the past, it must be by a higher education and training, 
not of a few men, but of the many, so thai no germ of talent shall 
miss its opportunity for development and its chance for increasing 
the powers and resources of man. 

— The Canadians themselves are ignorant of most of tlie vast 
mineral riches iheir country conuJns, and comparatively indifferent 



to what the)' do know, so that the revelations ol a recent parliamen- 
tary committee report on the great Mackenzie basin are as unex- 
pected there as here, according to the Engineering and Mining 
Journal. Of the minerals of this vast region, little is known. 
Nothing is known of the minerals which may exist easi of the Mac- 
kenzie River and north of the Great Slave Lake. Enough is known 
of the western affluents of the Mackeniie, ihe committee thinks, to 
show that at the head waters of the I'eace. Liard. and Peel Rivers- 
there are from 150.000 to joo.ooo square miles which may be con- 
sidered auriferous ; while west of the Rocky Mountains there is a 
metalliferous area, principally of gold -yielding rocks. 1.300 miles 
long and from 400 to joo miles broad. Gold has been found on 
the west shore of Hudson Bay. silver on the Upper Liard and 
Peace Rivers, and copper on the Copper Mine River. Iron, graph- 
ite, ochre, brick and pottery chtys. mica, gypsum, lime, sarKl- 
stone, and asphalium are also known lo exist in the region. Salt 
is found in cr^-stals and in saline springs, The evidence submitted 
to the commiticc points, in the language of the report, to the exist- 
ence, in the Athabasca and Mackenzie valleys, of the most exten- 
sive pciroleum- field in America, if not in the world. The com- 
mittee suggests ihal 40.000 square miles of this icrniory be (or the 
present reser\'ed from sale, as it is probable ihat in ihe near future 
petroleum will rank among the chief assets of the Dominion. The 
committee hounds the reserved lands as follows : ca<ilcrly by a line- 
drawn due north From the foot of the Cascade Rapids on Clear- 
water River to the south shore of Ath.-ibasca Lake : northerly by 
the said lake-shore and the Quatre Fnurchc and Peace Rivers , 
westerly by Peace River and a straight line from Peace River land- 
ing to the western extremity of Lesser Slave Lake; and southerly 
by said lake, and tlie river discharging it, to Athabasca River auL 
Clearwater River as far up as the source. 

— "X^t. American Engineer fMAc%\hA\ at ihe foundery and ma- 
chine-shop of ADicrl Russell & Sons, Nrwhuryport. M.-iss.. a loco- 
motive engine is Itting made unlike any before. It is designed lo- 
nin on the new * bicycle railway.* which is the inventif^n of Hon. E. 
Muocly Boynlon of West Newbury. The tracks arc not boih laid 
on the ground, as commonly. One is laid on Ihe ground, and the 
other is laid on Ihe under side of a framework which is above and 
directly over the lower track. The engine and cars have wheeb- 
on the bottom, and double trucks .above. In this way the whole is 
steadied on the rail, and cannot fall over nor off the track. ]| is 
expected that great speed will be attained on account of the com- 
parative lightness o[ the tram, and also because of the loss of fric- 
tion. The idea is patented in every country in Europe as well as. 
in the United Stales .-ind other nations of the western hemisphere. 

— For many years past the Old Colony Steamboat Company have- 
maintained, at a large expense, an oil l.-intern on the summit of the 
beacon onlhe soul hern point of Cioai Island, Newport. In very 
bad weather it has l>ccn impossible for the man charged witiv 
lighting this lamp to effect a landing at this point, and therefore 
when the light was most needed it was frequently absent. Upon 
the summit of the beacon there has been placed a duplex socket 
carrying a 32-candle power lamp, supplied by the Sawyer-Man 
Company. This socket is so arranged that but one lamp of the 
pair burns at a time, the second lamp switching in automatically 
on the failure of the first. A cable one thousand two hundred feel 
in length is carried to the mainland. The end of this cable is con- 
nected with the distributing point of the torpedo station electric- 
lighting plant. The whole insiallntion was supplied by the Oko- 
nile Company, material and work being subjected to the supers' isioO' 
and inspection of the officer commanding ihc torpedo station. 
Commander C. F, Goodrich. United States Navy, the Old Colony 
Steamboat Company paying all the bills. The beacon was first 
lighted for experiment on Friday night. June I. This preliminary 
lest proving sat isf acton', the operation ol the light was definitely 
installed on Saturday night- The details of the installation are so- 
complete, and the insulation of wires so high, that failure of the 
lamp, at least lor a long lime lo come, may be considered as a re- 
mote contingency. 

— The Hydrographic Of5ce has in prepatalion a report relative- 
to the storm that caused such great damage off the coast abooi the 
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middle of March, commonly known ashore as the ' New York 
blizzard." Its territic violence at sea, however, and the wide area 
which it covered, make it one of the most notable storms of the 
century in the North Atlantic. Special efforts are being made to 
collect all the data possible from vessels north of the 20th parallel 
and west of the 50th meridian al any lime from the i rth to the 
15th of March, and the co-operation of masters of vessels and 
foreign hydrographic offices has been earnestly requested. The 
data at hand are already very complete for the greater portion of 
the area in question, but additional information is specially desired 
from vessels about and to the south-eastward of the Bermudas at 
any time during the dates mentioned above, and, indeed, from ves- 
sels anywhere within the limits already stated. 

— The logs from the great raft abandoned off the coast of New 
England a few months ago have drifted in a direction about east 
by south, and the greater part of them are now in the region be- 
tween the 33d and 38th parallels and the 30th and 50th meridians. 
The reports lately received at the Hydrographic Office would 
seem to show that the general drift of the logs has been about 
■east by south, and that most of them are now west-soulh-west from 
the Azores. Very few, if any, have drifted north of the 40th par- 
allel. A great deal of timber has been reported farther north, to 
the westward of the 20th meridian, but, from the descriptions given, 
■does not seem to be a part of the great raft. 

— Dr. David T. Day of the United States Geological Suney has 
been requested to make a collection of American pottery for the 
National Museum. The collection of Sevres pottery presented 
by the French Government is an exceedingly fine one, as is also 
that of Japanese ceramics : and the department of Indian pottery 
ts not approached elsewhere in the world. But the museum pos- 
sesses very little modern American pottery, and it is now proposed 
to fill up this gap. 

— The funeral of Prof. Roland D. Irving, late of the United 
States Geological Survey, took place at Tarrytown, N.Y,, Saturday, 
June 2. Professor Irving, although only forty-one years of age, 
had long been connected with the survey, and had done a great 
■amount of Very valuable geological work. At the time of his death 
he was engaged in examining the copper-bearing rocks of the Lake 
Superior region, in regard to which he had published a monograph 
in 1883. Another monograph by him, on the ' Penokee-Gogebic 
Iron-Bearing Series,' has been announced. In collaboration with 
Mr. C, R. van Hise, he has printed a bulletin on ' Secondary En- 
(argement of Mineral Fragment in Certain Rocks.' and, with Mr. 
T. C. Chamberlin, ' Observations on the Junction between the East- 
■em Sandstone and the Keweenaw Series on Keweenaw Point. Lake 
Superior." He had also made many contributions to the scientific 
journals. 

— The third number of the American Journal of Psychology 
<Baltimore, Johns Hopkins University) maintains the high expec- 
tations of which the preceding numbers gave promise. There are 
five original memoirs touching upon several of the fields of this 
rapidly growing science, and the usual number of book-notices and 
notes. The first article is by Mr. Julius Nelson, and gives an ac- 

<ount of his dreams in a manner that gives food for reflection. He 
has had the patience to record all his dreams for several years, and. 
as the manner of recording soon becomes regular and constant, the 
■record can be regarded as a relative index of the amount dreamed. 
This he regards as the important point rather than the particular 
■content of the dream, and his object is to find with what other 
physiological function this variation in the dream-quantities keeps 
pace. He finds it in the changes connected with the sexual func- 
tion, showing a cycle (in both sexes) of a month, with coinciding 
maxima and minima of intensity. Mr. E. C. Sanford describes 
■some very careful tests of the relative legibility of the small letters 
■of the alphabet, ascertaining the order of legibility both by the dis- 
tances at which they can be read and by the times it takes to read 
them, and deducing from his results some important reforms in 
the shapes of a few of the letters. As a contribution to animal 
psychology, Mr. Edwards tells of the habits of a colony of crows 
tn their winter roost near Baltimore. The most astonishing point 
-about these roosts is their size, the most modest estimates count- 
ing a quarter of a million crows. With surprising regularity they 



return to the roost at sunset in endless streams, and leave again 
early in the morning. The value of the article is increased by the 
full account of the literature of the topic. Dr. Wdliam Noyes con- 
tributes an interesting description of a case of paranoia expressing 
itself in connection with a marked artistic talent. About these 
artistic expressions is clustered a system of symbolism of an elabo- 
rated type. The article is well illustrated, and thejcase described 
in many respects typical. The final article is by Mr. C. F. Hodge, 
and gives the results of a very promising series of experiments. A 
group of ganglion cells were electrically stimulated for several 
hours, and the changes in the cells under a high power of the 
microscope looked for. A diminution in the size of the nucleus, 
measured and tabulated, is the most marked change ; and the im- 
portance of the observation lies in its opening up a new field of 
research, from which much can be expected. Prominent among 
the book-notices are those on hypnotism. No less than forty-four 
titles occur in this review, and, though this enormous activity in- 
cludes much that will not stand the test of science, it none the less 
indicates the scope of the subject and the interest it everywhere 
arouses. The other departments contain notices of articles bear- 
ing on the nervous system, on experimental, abnormal, and anthro- 
pological psychology, — all of value to specialists in these fields. 

— We learn from Nature that some months ago a large.consign- 
ment of salmon ova was despatched from Denmark to Buenos 
Ayres, vid Hamburg, for the stocking of certain lakes and rivers iti 
the Argentine Republic. The experiment has proved very success- 
ful, the ova arriving in excellent condition, and further consign- 
ments are to be made. 

— According to Nature a marine zoological station, on the plan 
of the one at Naples, is shortly to be established at Ostend. The 
proposal is supported by four Belgian universities. 

— The opening of the Transcaspian Railway to*Samarcand recent- 
ly is an important event in politics and an interesting one in his- 
tory ; but Russian writers have gone a httle too far in describing it 
as a work of great engineering magnitude. On the contrary, with 
the exception of the bridge over the Oxus, according Ko'^Engineer- 
ing, there is not a bit of hard engineering along the whole line. 
From one end to the other, a distance of over nine hundred miles. 
it traverses a more or less sandy plain, and possesses fewer engi- 
neering features of interest than a thousand other railways else- 
where on the globe. And yet, for all this, while from a technical 
point of view the Transcaspian Railway is a mere trifle, the under- 
taking, in regard to its audacious conception and successful accom- 
plishment, must long remain a credit to Russian engineering. 
Eight years ago any one who would have prophesied that in the 
present year of grace trains would be running to Samarcand would 
have been considered fit for Bedlam. Universal ridicule was 
poured by the Russian press upon General Annenkoff when he 
first broached his scheme, and the English press was scarcely less 
complimentary to Mr. Charles Marvin when he published an ac- 
count of it in his pamphlet, ' The Russian Railway to Herat and 
India." 

— According to Engineering, the Russian Government has al- 
ready commenced the cutting of the Perekop Canal. This great 
work is intended to provide communication between the Sea of 
Azov and Odessa without circumnavigating the Crimea. It will be 
1 1 1 versts, or 74 miles, long, and take about four and a half years 
to construct; its completion being timed for the autumn of 1891. 
When finished it will prove of considerable strategical and com- 
mercial importance. By means of it men-of-war will be able to 
proceed from Odessa or Otchakoff to the Sea of Azov without ex- 
posing themselves to capture in passing round the Crimean Penin- 
sula, and a short cut will be provided for the transport of coal 
from the Azov port of Mariopol to the Black Sea ports of Odessa, 
Kherson, and Otchakoff. Both during the Crimean and the last 
Turkish war the Russians felt the need of rapid intercourse be- 
tween the interior of Russia and the ports of the Black Sea. The 
new canal will enable them to concentrate their Don, Volga, and 
Azov resources with great facility at the Odessa extremity of the 
Czar's dominions, and will naturally render them more powerful in 
controlling the mouth of the Danube. In time of peace the canal 
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will Iw of great service in allowing barges to proceed from the Don 
to Odessa, wKich at the presem moment is im|xissJI)le, and it is 
believed tliai there will he no difHculiy in doing this even at periods 
when the storms that r;iRc in ihe Ulack Sca slap coast navigalion. 
The commence III eiil of ihe canal totik place without any fuss, all 
festivities being reserved for its completion. No engineering diffi- 
culties svhalever exist. 

— The average tonnage of ships passing through the Sucr Canal 
has increased from i.ooo tons in 11^71. in nver i.7S<^ 'i^ 1S87. Out 
of 3.137 vessels passing through last year, 2.230 were English, and 
only 3 American. The EngiHia- well says. " This table also in- 
ilicatcs the depih to which the once great merchant navy of the 
United States has sunk, to find that only three voyages were made 
in the year by its ships through ihi« great water-way." 

— The annuftt reception o( the microscopical section o( the 
Brooklyn Microscopical Society was held June 5. 

— At the last meeting of Ihc New York Academy of Sciences, 
Mr. George K. Kuni exhiliiled some o( the tincst red corundum 

|ruby> from within twenty miles uf Albnta. Ga. This was tn 
pieces weighing one pound, »iid was {lart of a mass weighing 3<io 
pounds which was found on Ihe surface. He also exhibited gold 
quart]! from Hutch (luiaiia (gold formerly found there only in placer 
(lejmsits had been traced to the vein by a brother of the United 
States consul. Mr. Thomas Drown), and exhibited specimens s.iid 
have assayed $450 to the ton. The mines arc silualed four miles 
from Paramaribo: and the ore is sent to the coast by natives, who 
carry it on their he.-ids in fifty-pound bags, making two trips a day. 
He also read a paper entitled " List of Diamonds found in the 
United Stales.' which will lie published later on by the society, .ind 
staled, that, in addition to the diamond weighing four and a third 
carats, exhibited by him two months ngo. .ind reported as ha^'lng 
been fotind ne.ir Morrow Station, ihirtecn miles south of Atlanta, 
Ca.. he had recently heard of a two-carat stone which was brought 
to Mr. L. O. Stevens of Atlanta. Ga., by a colored man. who found 
it in his garden a few miles from the city, bm who would not sell 
it, or allow it to be 5*nl North, ll was imperfect and off-colored. 
Mr. Kunz also said that five years ago he bad identified topa?. for 
the first lime in Maine, at Sioneham ; and ever since then he had 
been on Ihe looiiuut for the rare grm phenacite. crysi.il» of which 
he had the pleasure of showing on that evening. This was Ihe 
first time it h.id ever been found in the United Slates outside of 
Colorado, where it was first discovered in l88a. In Maine a num- 
ber of superb light-green and sherry-colwcd topaz crystals were 
found. They were several inches in length, but of little gem-value. 



LETTERS TO THE EDITOR. 

•,' C*rrttP9niUwU art re^utrUJ la tt at hrit/ttt f^uibit. Tht writrr't mmmt U 

Twttfr tefiti ff Ike namf^r c*a'niml»i kit e*mmHnitttum wiil t* /urmiihti 
/<*»» t* amy rtrrtt^ndfHl 4m reiKrtt. 

Tkf rjif^r mill tt fi»4 It fmilith *»f fiuriti C4iu*a»mt mt'tk th* tk^raeltr ^ 
Ik* Jt^rmat. 

An Unusual Auroral Bow. 
The description of the auror.i of the (light of May 20, by Mr. 
Kellicolt of liuffalo. in Siifiue of June t. is so remarkably similar to 
the phenomenon as ii appeared here, that it seems worthy of men- 
tion. Besides " tbclongstrcamersemanatingfromabright.irrcgu- 
lar arch resting on dark clouds." there appeared that extra arch, 
about the apparent width of a rainbow, with its extremities resting 
on the eastern and western horizons, and its top passing near the 
zenith. This arch was first noticed here at 9.30 1'.M. stand.ird lime, 
and was very bright at th.il lime, but without color. .After 9.3; 
P.M. it began to grow fainter, but was still faintly x'isible at 10 r.M. 
A phenomenon visible here which was not mentioned by Mr. Kelli- 
colt was tlie appearance of a segment of a secondary arch or band 
attached to the top of the main arch in the north, and at 9.30 p.m. 
extending down lo the boiizon a little west of north. Ilctwecn 
g.35 P.M. and 9.40 P.M. the lower end of this segment seemed to 
detach itself from the earth, and. pulsating like a piece of ribbon 
held by one hand and waving in the wind, it rose upward, at the 
tame time exhibiting beautiful colors, antl at 9.4010942 r.ic. joined 
the main arch, which assumed the appearance of a bent bo^v. The 



main arch retained this appearance for nearly a half-hour, but 
slowly assumed Ihe appearance of ihe normal auror.il bow without 
streamers. The limes and appearances given above were taken 
from notes ma<le at the time of ihe auror.!. 

H. Helm Clavtom. 

Bla« Hdl OWrvatory, June %. 



The People and the Common Schools. 
How naloral it is for us Hi try To shift respmisibiliiy from our 
own shoulders upon some other fellow's back \ and yet, as Lester 
Wallack used lo say in 'Ours,' "there is nothing so consoling lo» 
man. when he is found out, as the sweet consciousness of — guilt." 
The people are at last becoming conscious tlwt there is some- 
Ihmg wrong in the great public-school system of New Yorlc City^ 
— a fact that has been evident to every true educator in the land 
for the [Mst ten years i and now the people dearly desire lo make 
someborly a scapegoat lor their sins. After stoning the scape- 
goat out of camp and into the wilderness, they would Jike lo again 
relapse into a complacent conlcmpl-ition of their own right eousitess, 
soothed by a serene sense of duly well done. 

They can safely enjoy " ihe sweet consciousness of guilt," how. 
ever. The schools are to-day just what the people, through apathy, 
indifference, carelessness, and ignorance, have permitted them to 
become, — one v.ist machine; a ireadmdl, teachers treading the- 
wheel, happy innoccnl children the grist, superintendents for task- 
masters, and the product a mass of automatons. 

Have you not committed the monumental stupidity of placing, 
through laws enacted by your servants, all rcsponsibiliiy for the 
management of your schools — not only in monetary matters, but in 
all educational affairs as well — into ihe hands of bankers, brokers, 
lawyers, and physicians, who know no more about ihe science of 
education ihiin school-teachers do about Hnance, law, and medicine, 
and perh.'ips not half as much } 

To show the utter absurdity of this condition of affairs, it is only 
necessary to surest that the Chamber of Commerce, the Stock 
Exchange, the Uar Association, and the Counly Medical Society 
select their governing conimittc-s from among the principals of ihe 
New York schools. Preposterous, is it ? Would it not be safer to 
intrust aFTfiirs of finance to a man who knows, in iheor)' al least. aU 
the laws that govern trade — as a principal must — than lo intrust 
the education of one hundred and fifty thousand children to men 
who know nothing of the science of pedagogy even in theory? 

It is of no ime to try lo dodge the issue by slating that the Board 
of Education is guided in educational matters by (he city superin- 
tendent, .in expert teacher. Neither he nor the Hoartl of Educa- 
tion will permit any such con:>tructton of the law defining their 
relative positions. The cily superintendent pleads that he U only 
responsible for the execution of the law as it stands. The Board 
of Education assumes all responsibility for ihe inception, enactment, 
and continuance of all the laws, other than 'Slate Statutes.' which 
he executes. 

The city superintendent is thus the self-confessed creature of Ihe 
system he administers, instead ol being, as you perhaps supposed, in 
any degree its creator. If he is not even the author of any portion 
of ihe present system, of which he has been the executive head for the 
past nine years, how can he he expected to liecome the creator of a 
nobler plan for the education of your children ? Vou certainly can- 
not indulge in any such Unre.i.son.-ible expectation. 

You. the people of New York CUy. are directly responsible for 
the laiT^er part of all the evils that exist in the common-school sys- 
tem. Your children attend them ; you hear from them daily reports 
of the manner in which they arc educationally crammed ; you see 
thfm at home, wearing out ihcir young lives in pre|>aring lessons 
for the next day's rt-citalions ; and. if some wise teacher reduces 
the tasks assignetl for home-study, you immediately begin to in- 
quire why your children have no more books, and why they have 
so few lessons to learn at home. 

I know you do this, for I have heard you talk just that way. 
In v.'iin have E pleaded mth you for the lictle ones. In vain have I 
told you that five hours' daily attention to books, to recitations, to 
instruction, is all that any growing chihl can safely endure. " No. 
no ; " you cry, " give them more lessons — give them tasks to do at 
home;" and your children go through their school-lives with the 
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-shadow of the coming task always falling upon the task just fin- 
ished. The gentle, obedient, loving, and affectionate little ones 
suffer ; while the dear bad boys won't even make an effort, and 
thrive accordingly. Yhe teacher can sometimes go home with his 
work finished for the day ; the pupil never. 

Now, if I will not permit this wrong to be perpetrated in the 
-school under my charge, you take your boy away and send him to 
Mr. Examination Hunter's school ; and you take your girl out of 
Miss Honest's department and send her down to Miss Show-off 's 
-school ; and then you point with parental pride to the great load of 
ixK>ks your little ones stagger under, as a proof of the superior effi- 
ciency of those two principals " whom we all respect." Then, when 
your little girl graduates, and Miss Show-off orders all the grad- 
■uates to wear white dresses and tea-roses, and to come in carriages, 
.and to drape their desks in white, you all say, " She has no right to 
.igive any such orders, and it ought to be stopped, and " — You get 
the dresses and the tea-roses and the carriage, and you attend the 
'reception ; and it is all so beautiful, and the members of the mutual 
admiration society do speak so meliifluently, — buttered honey, as 
«t were, — that you are as proud of your daughter as a drum-major 
on parade. And then you go home, and your daughter has ty- 
phoid-fever, or spinal meningitis, or some other Latin disease, and 
you lay the blame on Providence. Who is to blame if the supply 
if sham education be exactly proportioned to your demand for it? 

If you could only once be roused from your apathy on this sub- 
ject, do you not know that your servants — the mayor, the Board 
■of Education, and the Legislature of this great State of New York 
— would skip around like waiters in a dime restaurant to get you 
what you want ? 

The press has at last taken hold of this matter for you. How 
many of you will read what is written in your interest, and how 
many more will skip it all in order to read about the latest base- 
ball match or the last prize-fight ? If you, happily, by any chance, 
have read thus far without throwing down the paper, will you 
kindly read the summing-up of the whole matter ? The public 
schools of New York City will never be any better than the people 
of that city demand that they shall be. 

Edward H. Boyer, 
Principal Grammar School 9. 



Reflex Speech. 



Noting the paragraph in Science of May 25. quoting from the 
Journal of Mental Science a. statement of experiments in reflex 
speech, it seemed to me that certain experiences of my own in re- 
flex writing might be of interest. I compose and write with con- 
siderable rapidity, and, on re-reading my manuscript, often find that 
my hand has written words in opposition (o the orders from my 
mind. Of the several words beginning with th, for instance. ' the ' 
is often written where 'they,' 'this,' or some other word, was in- 
tended. In like manner ' their " becomes ' there ; ' ' whether ' takes 
the form of 'where;' 'while' replaces ' which,' 'what,' etc. ; and 
other vagaries of the same general character now and then appear. 
Probably experiences of this kind are common, and are passed over 
without reflection as to their cause. They have long seemed to me 
'evidences of reflex action. In rapid composition, the writing hand 
lags behind the conscious thought, which springs on to the words 
in advance, and leaves its successive orders to be executed in an 
automatic and unconscious fashion. 

Ordinarily the wheels of the brain roll on in due order; but 
occasionally the hand seems to take the task of suggestion on itself, 
taking advantage of the absence of consciousness, and moving in a 
more customary channel than that directed : th, for instance, is 
followed by e more commonly than by any other letters ; and the 
•hand, if left to the action of reflex suggestion, would write ' the ' in 
preference to the other th words. It is not at all surprising, then, 
ithat the writing of th sends back a reflex suggestion of e as the 
■concluding letter of the word, which is occasionally of sufficient 
-strength to overcome the impulse given by consciousness to the 
brain to write some other word. 

It may be, however, that this phenomenon is due to relations of 
the nervous system different from those ordinarily estimated, and 
that the brain has nothing to do with the dereliction of duty in the 



hand. 1 should suggest the following theory in explanation of the 
phenomenon. The brain does not differ in physical formation from 
the inferior ganglia, and may not differ in its power of memory-re- 
cording. The impulses which pass along the sensory nerves to the 
brain traverse several ganglia on their way thither, and may leave 
memory traces in each of these as well as in the brain. The im- 
pulses to motion emanating from the brain similarly pass through 
inferior ganglia, and may produce in them conditions similar to 
those affecting the brain at that instant. But when the conscious- 
ness has brought the brain into condition to produce certain suc- 
cessive effects, this condition does not exist in the inferior ganglia. 
In writing the letters ih, for instance, two influences are at work. 
There are influences descending from the brain to produce certain 
succeeding motions in the fingers ; and there are sensory influ- 
ences flowing upward from the moving fingers which are full of 
reflex suggestiveness. It seems not improbable, then, that this 
reflex suggestion may now and then call forth a response from an 
inferior ganglion, and thus check the action of the brain, which, 
in its unconscious automatism, may need a reflex influence from 
the fingers to bring it into condition to complete the 4ord. 

If such be the case, we can readily understand why the more 
ordinary words beginning with certain letters are occasionally 
written, instead of those dictated by consciousness, which begin 
with the same letters. It may perhaps be that the work in both 
cases is done by the brain, and yet this hardly seems probable : for 
the brain is put in train to perform a certain duty, and its tendency 
to do this seems likely to be stronger than any reverse tendency to 
perform a more customary action. This reverse tendency may un- 
doubtedly occasionally gain precedence ; but, if the inferior ganglia 
have the capabilities above suggested, it is not improbable that the 
reversing influence comes from them, and that the precedence 
which the brain possesses while in conscious activity may weaken 
during unconsciousness, so that, if the reflex influence from the 
hand arouses all the ganglia through which it passes to activity, 
an inferior ganglion may occasionally win in the conflict with the 
brain, and take control of the reins of action. C. Morris. 

Philadelphia, Penn., June j. 



Answers. 

32. Human Beings as Pack-Animals. — Prof. Joseph Le- 
Conte of the University of California sends the following informa- 
tion in reply to an inquiry in Science in reference to the strength 
and endurance of the human pack-animal, I shall be extremely 
obliged for many notes of this kind from every part of the world. 
" In 1844 I travelled by birch-bark canoe something like a thousand 
miles, from Lapoint over to the head waters of the Mississippi, and 
down the latter to Fort Snelling, at mouth of Minnesota River. 
We made several portages, the longest being nine miles. We had 
along two trunks, and provisions and bedding for four persons for 
one month. The load which our two voyageurs carriwl was cer- 
tainly one hundred and fifty to two hundred pounds each. They 
made seven miles in one day, going over the ground five times ; i.e., 
thirty-five miles. Three fifths of the distance they were loaded, and 
two fifths going back for another load. Their plan was to take the 
heaviest load first (about two hundred pounds), and carry it about 
a mile or a mile and a half, put it down, go back for another load 
of one hundred and fifty pounds, carry this a mile or a mile and a 
half beyond the first deposit, then come back, take up the first de- 
posit and carry it the same distance beyond, etc., until all was car- 
ried to the camp for the night ; then, last of all, they went back 
seven miles to the last camp, took up the boat (which was the 
lightest load of all), and carried it to camp. I will give an account 
of one load. They used a leather strap about two inches and a 
half wide in middle, and slenderer towards the end, and perhaps 
ten or twelve feet long. One fellow, a famous voyageur, would tie 
this about my trunk (about seventy-five pounds) in two places near 
each end, and throw it over the head, bringing the band across the 
forehead, the trunk resting on the back, then take a hundred pounds 
of flour and put on the trunk, and then twenty-five pounds of crack- 
ers on top of all, and walk off briskly, almost in a trot. The man 
was not a large or very muscular man, but rather lean and wiry." 

O. T. Mason. 

Washington, D.C, June 5. 
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Bishops Potter, Stevens, and Robertson ; Presidents Mark Hopkins, Hitchcock, and Barnard; 
Profs. Parker, Draper, and Beard; and thousands of the world's best brain workers, have used and 
recommended CROSBY'S VITALIZED PHOSPHITES, for the rtilief of Nervous Derange- 
ments. Brain Weariness, Dyspepsia, and Debility. 

It is a Vital Nutrient Phosph/te, not an inert Laboratory Phosphate. 
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us. Tbe eiui>lo5«>«* wft« lolil who vo «<-r*, aod WHro luittru«t*d 
tbat w» wem the leiuporary uiftsters o( Ibv entire ("HtablutLm^ut; in 
■hort, wt> w«rn U Hb«rtj lo da pxacllj as vt> Iik<i1. ami I can *ay 
fraukjj UiBt we Bvniled onr«elv«ti of our privilege* to tb« fullest eX- 

INTEGRITY OK THE MANAGEMENT. 

*' Tbero in no i]ii<?>>iiou wLatsTer an to tba intngnty of tba oom- 

pany'H officers; lb« bookii ihMiiselTtii abow the condlltoa of tblnga, and 
tboy hHfB tir^u k<>|it ki oi>rr«ctly thai tbej wqiiIiI at oiio« reveal aoy- 
IbioK wront*. ()iir iiinprnlloii nf tlitt linobx rIiowi'<I tlial the Unttlill 
Btiwrfv Fuud Life ABoociattoD'ti s^itirs &re bo dovetailed into one 
«n'>lher that fraud on tbe i>art of tbe iaatia|{eni«ut cuiibl bti muomm^ 
ful otily in lli« Altogether impmlutble event of awboleMile coD"pira«y 
on th« [WTt vt the uiuuaijeuiirut." 

PAYMENT OF DEATH CLAIMS. 

** We examined eaoh of their olaiiuH separately. We nw the evi- 
dence upou which the claimn -meie cut down in erery c«ae. We went 
into UiiB ua'.ter very carofuliy. for tbe r«a*ou that lb« company's 
action with refnreiiee to tbu^e xlaiiun bed occaaiontd miiie diictiHfiou, 
and for tbe fnrlher reason that I ntymlf bad n eertaiu dcgri-# of pre- 
jndioe, whicli had been created br tlie rery publiciiy which tbe 
matter had rcn-ived. I oan Hiiy frankly that I did not find aningie 
olaini cut deeper tliau I uiyflelf would have out it had I b««u MtUog 
in judgiucut upon it." *' We aHBerIaine<l that ttie luarluaiy fund ban 
tn DO caw beta charged with more than the kctital anioant paid in 
couiprotulw, ibe evidence being tbe correfljioudence of tbe item in 
tbe account and the cheeli iuilnnu^d liy tb« beneficiary." 

HtlNKHTY, PUUDENt:E ANI> WI8I>OM. 

" Nov, as to your three qneeUoos regardinc; the honesty, prndenoe 
and wiailoin of tbe oianageiQent. The meitititin of tbe anaoeiatioo 
baTe been boueHtly dealt with; the managemeut ha* been prndent in 
eouteitiug fntitilnleul olaius, and it baa been wine in one aouie of 
tbe word certuiiily. and that in in Boeing to it Ibat a eaee was olear 
before it was itdjUBted." "Tbo ni&nageuieut eiertiiteddaeoaalion 
before Krttliug claiuifi. Tb«y actmi in gi)i>d faith (owanl mirvtYltnt." 
"Mt indgment it) that Iha cotupany cundactH Un HtTttirv jnrt aaa 
prudent luen condnola hia private mattem, with due regard to eooo- 
mny and tbe benefit of all concerned." 



The Assodatton's System of Premiufns is exacf^ 
as regular as the Level Premium System. Each 
class of company does something; which the other 
does not, and each class of company is deserving 
of patronage for the goods it has to sell. 

AUG. F. HARVEY, 

Actuary Hiawouri Insurance Department. 
ir IIA8 PAID OVER 

$4,702,000 

IN DEATH CLAIMS. 



IT HAS A CASH ItESEKVE 81IBPLUS OP 
$1,546^368.49. 

The Central Trust Company of New York 
is the Trustee of its Reserve Fund. 

It has aocompliehed all three rosulta, paid all those cl&imR, 
acaumuluted this i-morgKUcy fund, imid all ibi expi-uscfl,*aiid 
ar<]iiir(vt tbis Bplondid reputation, auu farDi»bed 

Life Insurance at Less than Half the Rales 

CHARGED BY IfS UIGn.RATE RIVALS. 
Farther iuformatlnn HuppHed a|H>a applif^atlon to any of tbe Hao- 
ageie, General or Special Agente in tba United 8ta*ei, Kutilaud. 
Praniw or Canada, or by applying at the Home OOm, PoU t Rulld- 
ing. S« rarit Row, NT. 
EDWARD B HARPER President. 

ALFKED TAYLOR. Vice-President. 

E. T BRAMAN, Secretary. 
N. W. BL05S. Resident Vice-Pres- for Great Britain. 

1. W. UOWOEN. M D., Medical Director. 
Hon. HENRY J. RHINMUND. late Supt. Ins Dept of Ohio, 

Comptroller. 
SAMUEL A. ROBINSON, M.D., Chairman InTeatment Com. 
WILLIAM MILLER, Director of Agencies. 

TAYLOR & PARKER. Attorneys 

G R. McCHESNEY, Adjuster. 

THE CENTRAL TRUST COMPANY OF NEW YORK. 

Trostee of the Tontine Beeervo Fund. 
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t:e3:t-boo:k:s oif soue^stce. 



PHOTOORAPHY. By Captain W. De 
WivEi.Esi.iK ABNF.Y. F.R.S. With 105 
Woudi-uts. #1 35. 

THE STRENGTH* OF MATERIALS 

and Sintdurtj. Bv Sir. 1. Anukkson, 
CE., LL.D,, I-'.R.S.E. With bb VVood- 
cvti. $1.35. 

INTRODUCTION Vo THE STUDY 

OF Or^iHit- Chfntijtiy : ihc Chcm'ntry of 
Carbon and il» Comijoundi.. By HbNRV 
E. ARMSTRONG. Ph.D.. F.R.S. With 8 
WoodcLK*. ti.35. 

ELEMENTS OF AsTRONOMY. By 
Sif R. S. Ball. LL.D. l-.K.S. With 136 
Woodcui'*. $a.oo. 

RAILWAY APPLtkNCES. A Dencrip. 
tinn of DeiaiN <if Railway Construction 
tubtequcnt to the tomplclinn of Eanhworks 
and Structure*. By Joils W.ji.i-ic UaRRV, 
MI.C.F.. With 307 W.i(klcuts. $1.85. 

SYSTEMATIC MINERALOGY. By 
Hilary Baukruan. ¥,11.6. With 373 

Wooden t», $9,00 

DESCRIPTIVE m'iNERALOGY. By 
HiLAHY Ual'kuua.n. l'.(i.S. With 336 
WtHxIcu't. and nunieruus Qucstioas for 
Extmin.-ilioii. )2 o^x 

METALS: THEIR PROPERTIES 

omJ Trtnlmmt. By C. L. Bl.OXAH and A. 
K, HuNTtNOTON. With 130 WoodcuU. 

PRACTICAL PHYSICS, ByR.T.GiMrK- 
BKooK, MA.. F.R.S., and W. N. Shaw, 
M.A. With 80 Wuotkutx. $3.00. 



PHYSICAL OPTICS. Br. R. T. Gt-AZK- 
HRouic. M.A.. F.R.S. With 183 Wood- 
CD (>. $3.0Q. J^^^ 

THE ART OF ELECTRO ^</ 

iurgy, including all kiionii i'nLc -ll • "■'</ . 

Elcctrrj-Dcptrtiiinn. By G. Gobe. LL,i . ■'•<*, ^'^^ 
F.R.S. Willi 56 Woodcuts. >3.oo. '''• - 



TELEGRAPHY. By W. H. Prmcie. F.R,S., 
M.I.C.E., and J. Sivrwiuout, M.A., 
C.H.U. With 160 WoodcuU. ||.7S. 

-^HE STUDY OF ROCKS, an Efetnentary 

.'jr> '^-ii.B.iok nf Pfirolojuf. By Frank Rut- 

G S. With 6 PJales and 88 Wood- 



ALGEBRA AND TRIGONOMETRY. 
By William Nathaniel Griffin. B.L>. 
$1.25. NoTKS on, with Solutions of the 
mQit: difhciilt Qiicilivns. $1.3$. 

'3 

THE STEAM-ENGINE. Bv Gborce C. 
V. HoLMFS. Whitwiitth Scholar, .Secretary 
of the lo^iiiulion of Naval Arehiiecis, 
Wite 213 WofxlculK. |3.oo, 

ELECTRICITY AND MAGNETISM. 

By Flekming Jknkin. F.R SS , L. vV E., 
late Profcivir of Eiij;inccrin|j in the Univer- 
Kiiy of Edinbureh. Wilh 177 Woodcuts. 
$1-35. 

>> 
THEORY OF HEAT. By J. Clerk Max- 
WKLL. M.A.. LL.D.. Edtn. With 41 
Wondoitv 81.35. 

lb 

TECHNICAL ARITHMETIC AND 
MentHrolifH. By CHARLES W. MCBRt' 
FIELD. F.K S. |i.3s. KbV, by the Rer. 
J. HuNTRS. M.,\. $1.35. 



INTRODUCTION TO THE STUDY 

of Invrga'tk Chtmiitry. By WllXUM .At- 
LB!* MiLLKX, M D., LL.D.. F.R.S. With 
73 Woodcuti.. and numerou* Questions for 
Examination. $1.35. 

•*■ For Srtio by all Book rollers. Brnt (in reeefiit iif Prife !►>' Ilu* PiibH.-fhf^rs, 

LONGMANS, GREEN & CO., 15 East Sixteenth St., New York, 



WORK„ * ^ APPLIANCES. incIo<iing 
Descriptions ol (lome of Ihc Gauginj; and 
Meatufing In»tmment« — Hand Cutting 
Tools, Laihe*. Drilling. I'lanioc, Rnd other 
Machine Tooh u&ed by Engineers. By C. 
P. B. SiiEti.EV. M I.C.E. With 391 
Wnodciits. $1.30. 
II 

QUALITATIVE CHEMICAL ANALY- 
ti% itnJ Labi>rai9fy Fmttier. By T. E. 
THOBrE. Ph.D.. F.R.S., and M. M. Pat- 
TISUN Mt'iR. hl.A . F.R.S.e. Wilh Plate 
pf Spectra and %^ Woodcuti. I1.35. 

INTRODUCTION TO THE STUDY 

0/ Clifmu1.1l Phihsophy; the Prinriples of 
Theoretical and Sy^crmalic Chemistry. By 
WiLUAM A. TtLOKN. D.Sc.. London, 
F.R.S. Wilh 5 Woodciii*. $1.35. With 
Answers to Problems. $i.$0. 

ELEMENTS OF MACHINE DESIGN ; 

an liLtrtMliiciion t'l ihc Principlrs which de- 
Iciininc ihc^rnnijicnient and Proportion of 
the Parts of Macliinrs, and a Collectioti of 
Rules for Machine Designs. By W. Caw- 
TiiotNK Unwin. B.Sc. M.I.C.E. Wilh 
315 Woo<!cult. *3 00. 

PLANE AND Sol-ID GEOMETRY. 

By H. W. Watson. MA. $1,25. 
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THREE INTRODUCTORY LECTURES 



ffust puUiihed in Tut Or»ii Cover af June, July, »ai 

AuguM. [SBr) 

BY F. MAX MULLER. 
z. The Simplicity of Langusge ; 
3. The Identity of Language and 
Thought ; and 
3. The Simplicity of Thought. 

Wiih ■■ App«nilivwhirh rnntaiiu a Corretpnadence on 
"iThouf ht wiikoui Wordk," b«limTi I'. Max Miiller and 
Fniuck Galtnn, ihE Oiikcif Arsfll, Ocfjf^c J. Ruoi»iic* 
Ad4 others - 

THE OPEN COURT PUBLISHING CO. 

i«}B U Saile St.. ChicBso. 

N**tiy a*u<nl in CMA. t'rite, 71 CU. 



The Study of langBage is of Interest to the 
lawyer as well as the clcfgyman. ih« sdentiit as 
well as the teAchcr, an<J nu cducatitjn is (;oid- 
plete wiihoat it. 

Max MUlIer says in thu mo>t iuitrucnvc and 

interestinij book : 

•' T17 111 r«liim viiliout numhcn, «*helhet tpoLcn, 
TrritlMi, or oihcTwi^ nuikod, and U jroti »iKxce4 in that, 
lilull admit thai it u pouiblc to reaiXM tn nckan vuh- 
aut HHWda, and thai there b In i» lucb ■ thing, or mch 
■ poirei ot faculty, at tcucin apaii ttcn word*. * • • 

" Ptople do no longer believe in wilchea nor In ghciu. 
But the beltcf in dkwnbodicd tJiOMght will die r«ty hard. 
• • • 

" At little a*v«tione»aa (hicv called hunjer hecauie 
we uc liuiigry, dn we pa»«ta a thing cjjlnl reaMn \ic- 
oute we ar* ralional. Why then, ihould vc write it 
wiih a Captul R, and nuko a Boddm ol Reaion and 
Wunfcip Im. » >l>e w aclUiillv wanhippfTt in ihv itrcct* 

■fPant? * • •■■ 

"EXACT PHONOGRAPHY; 

A Sptem with CONNF-CTIBI.E STROKE VrtWF.L 
SIGNS.'" by Geo. R BUhop Sienographer of N.V. 
Stock F.xchanse, n)«(nb« taad In iBJj Creiidenl) K V. 
SlKc Stenoci'ri Aia'n, 4c. Compi^it Tcjit.Book,— 
adapted 10 SZLF-INSTRL'CnON.-ct a REVOLU- 
TIONARY SYSTEM, thiiidikcardB the indefinite Ivow- 
e It part of llic ^nntmun ph<<n'iEiiphy, and lecuio, (>y a 
radical iiinuvilti'd, KXACTNE^S with UKGVETY. 
SpMially adapted to L«pJ sad uiher Technical work. A 
pnonoynpliic author wnle* of il ^ — "Dn le<dinical ntat- 
Mt. you are ahead of any (Mm of Filma't phonoit- 
twihy." The author tlaiini cuiul lUpctiDiiiy im r#M- 
MM. M0».uW/tf#r<r wordi, SHAItri.Y and StJRF.LV 
DISTINULISHINU i>n<l WITHUUT SACRIFICE 
ol BREVITY, wherv iht old phoDographv makei na du- 
tloction. A MODKRN WURK. AUA>>1*tD to MOD. 
ERNKEQUIKKMCNTS. rircfp. Uitin L«»M.>x. 
tm, tn shDrthaBd, illualraie ila adaptation (ovarinualan- 
|Ua(M. Of e&^pp., mare rncrikved, — Itlu^tniiuK all 
prindplot with uiipmcdcuicd luloeak 

El Ol EASIOK, W»hin|[i!>n, i>.C.. ol&cial SuD-jgraphcr 
in Stir Runic jind tiuiicau tmli. wy* <i\ ihc wuik : "Am 
aatiifled thai by the ijr- wn iherela »> fully \tn. out, du- 
iSent* may leurn tu wnte khorthand with grealet CErtaiiily 
nitd pre'jiiki'Sr thin by any ol the oldor ayiicou.*' 

ISAAC S.OEMEHT,Cl.«ai||o. Speed C™ie«*i.i >il N.V. 
StJUc St«aogr*n* Au'n meciinx, iISt, u>-> ; " You have 
ecrtainly esptured ihe priie an UginUt^" 

THEO. CROSC, oAdal Supr«in« Court Stcnoe'r, V.\- 
nirtt, h*.Y..iiaTi: " I thinh it ii a great Imprnvcmrnl in 
the art phonopsphic." 

W N. SLOCUMH''>="l !>"pn:ineCgi)rtStvn'<it'r, Buffalo, 
•ayi; '' MuU congtBtLiljiCC you on yuut (uccch in pari- 
ducinstothe wvrld a rratfmitiU tyitem ol (horthanil," 
and ■* 1 think the fruictnity o*e yftu ih«ir hearty thank* 
for Ihc able minner in whicli you have d<cno^»lntcd the 
feasibiliiy i>( cidL-r pl>onui:raphy." 

E. E. NORTON, Toionto, ol&cUl Stenog't 10 Hitch Court 
oC Juatice, (Jiiidtiu. uy>: " The Client lo which Eiaci 
Phoaography admiu o4 the application of the evpMlient 
<if ph ruc-wri linE. with caay BrtJ nalunal jiTlningi. ia 

MmellilnR r«nLarl(abk." 

EDWAm) B, DICKINSON. No y«k Ciiy, Prudent 
(iS*y-l) N.Y. Slate SitiUitf.iphcni'' Atv'n. Mys; " Aiiv 
■Xpert Menopsiplicr, nhaitver ryitem he may write, will 
ciMicede, in luoking ovci <ht> lyitem, tKit it can lie witi- 
tcn aa rapidly at any of the rccosmied tyttenu. to Im a* 
itinracttiral pecu1i.iriii« arc rnncemrd. As tri the ac> 

curacy of iHe iv*'*^'"- '*'' '''''^ '' ""^ ^ miinomcr," and 
adds " It ii a G^autiliil ni^ichine, whkh, v it* iiiei t>c- 
CEMMB cnxri ill in ux. will turn out work pmrlically 
wilhoul iraw.'* 

Price, bound \\i flexible Icalhtr, $a. Circular! acnt. 

Address GEO. %. BISHOP, N,Y. Stock Exchang* H,Y. City. 



Schools. 



THE BERLITZ SCHOOL OF LANGUAGES. 

SUMMMER COURSE 
AT ASBURY PARK. N. J., AND AT OLD ORCHARD BEACH. ME. 

Thr Hrtliii Mclhod it ■irktinwlc'titcil liy ill fint-claat American and Eii>0[iean aulbocilie* at the tml ol all nn- 
lurat mvlbolt Iniltuijlion will hv i|iv«ii bv ilie fcuuLnt praf«Mon of the Bettiii SchotrU, where oolr the licit of 
native teachrn arc rinp1oy/:<!. Their Innit etprrienn and unparalleled •iiccew in leachlns language* will malEe their 
inilructian highly mlrnntinji >m( nninriiily prsi^timl. The coiima coniixt* of Dunierout IcMonK. loclurta, excuc«iant, 
lodaoontinull pracliccin trench and Ccniun converaation. The lernu »f« very low. A tpeciiil oourw lot teach- 
en iaftee. 

For MBiptepafciof lb« Picnch uid Ihe C«mHI bMlta, circulara, etc., apply lo 

BSRLITZ * CO.. W. Uadlacu Squara, N.T 



COLUMBIA COLLEGE, 

SCHOOL OF MINES. 

Somnier School in Pliotograpliyi 



Then wilt be a Saminer School in Phoiosrapby, be- 
Sinnins Jone ijth. to continue (or three monlh^ to in. 
dude ihcoreticat and practical iaatruciton in idddem 
Pliolosraphy. 

Aa tlic AcrammixlatioaK will be limited to ao or»j em- 
denU, those who wish to enter abould apply at once. 

Apply to GEORGE F. FISHER, Rffiatrar, School 
of Min4s Co]iini1>i:i O^H^iEe 



HARVARD UNI VERSITY. 

CouTie* of initrufiion will be ^ven in ihc lallawinc 
mbjeciK during the in imner vacation of t(tl: — 

Botany, Cheniaity.Freach. German. Uco1agy,HiataTy, 
Plmjca. Physical Tniiflitic, Topocraphy. 

Fur information at>ply li> the Secretary of Harvard 
Uniremity. Caratiiidic*. Masa. 



Kew Vnrlt. Rndyn. I.AnK Island. 

Tlir. BRYANT StIUTtJL. — A BOARDING 
icbool of the hichest clui for boys. Primary, In- 
tcrmediate and Academi': DepanmenU; ihormijh MII1- 
i«ry Ori|*nitBtion and DiKipline. with Syttematii: Phys- 
ical Traiidnit. School pronny Tepreaeniiog an outlay ol 
□vcr 14^.000 ; one of the linnsi in the United Siaics. in 
prDxilDlty to counlty-*ea4 of the laie William CuUen Bry- 
anl. 

SUMMER SCHOOL FOR BOYS. 

Juno ii)t lo September ill, 

"Tbebeu licated and mwc tu<:ccuful >>( (he Summer 

Schools for Buys, School pfDpertr beaiiiifiitly situated 

0(1 tall water. Every liicilily lot study ^nd recrestion." 

For caCaloeue uf eillicr sossiuu, apply to 
Gt<*. BRUCE CQRTkLVOU. Prindpat. 



Krw York, rcek.kill. 

SUMMCK SCHOOL FOR BOYS. — PEEKSKELL 
Military Academy, Juneaoth (oSepCmnbet jih. 'ti. 
Send for dtcular. 

JoMH N. Tn.pait. A M.. M.D.. Peicksmi. N.Y. 



AT MOUNT HOPE LADIES SEMINARY, 

Tj(niiVtow»i-OK-T)ia«HuDaoK. N. V., 

(300 pays l>oard awl tulCMni per iCiuiul y«*r. Mtislc 
>nd art only ex'iaa. lieM advantaiteii with hums cace. 
Open* Svpl. aOK. 

ROTtT.C. FI-ACK. A.M.. Principal. 



UNIVEKSII V OK VIRGINIA SCIENTIFIC AND 
Rnetnreiiiif Schooli. For caialogua, addram, 
C. S. Vcnabic, Chmnnan of Faculty. 

P.O.. Unfv««iiy ol Va., Va. 



Mauachu*ett*. Bounn, 151 Kitniinston Avenue. 
VyfTME. E. DECOMBES* FRENCH AND ENG 

U>1) Home School lor disirli.opcn&ScpiDmbor if, 
1S88. Iiooo pET ycur. No extra*. Iliifliot RefEreiicrs. 



Teachers. 



DROCdWAY TEACHERS' AGENCY, 

** (formarly Chicago, 1 

Supplteii Supcrioe Teachera with poaitioav in lite belt 

Schoola and Co1l«8«, 

MRS. L- FREEMAN BROCKWAY, 

•« W. ejrd Si„ New York. 
Schools reca mmmdei' to parent*. 



Uratterable 

GLUE 



ii Fragrant 

PASTE 



A sirone nnd harmlai prcpjiati'm n( flour and f^ut Ua 
I'hniriiirephrri, Mainif.uturtr*, Mercliaolt, Insurance 
Cominniei. Banks, and fanily and olSee use. Omulns 
nu acidt. L'nhke Mticilagr, adbotes and dries immedi- 
ately, N.V. Liuujd GIuv and Adhesive Co.. Piepansa 
»( Fclet Cirapcr I Glue in Ijguid Form. %i N. WUiam 
St., New York. L'lrU im thit afitt. 



CIVIL SERVICE EXAMINATION QUESTIONS 
and full infonaatioD of How, When, and ^\'horc to 
apply (or ■ Govemmenl position sent mi iwcif.iol leu 
ceou. Address NATIONAL ILLUSTRA TED MAG- 
AZINE. Washinclon. E.C. 



Investments. 



GUARANTY 

INVESTMENT COMPANY, 

70| Caiiital *250,0OO. ^oj 
io Gnaranleel Farm uortgsges / |o 

Professional men and persons 
living: upon salaries wilt find these 
carefully selected mortgages the 
very best investment for their sur- 
plus earnings. No loan is taken 
for more than 40^ of a conserva- 
tive valuation, and none where the 
value of land is not increasing. 

A Moathly Bulletin la publiahed glvtnc full par- 
ttculara about every l«an. 
Addresa for citculara and the Uoathly Bulletin 

HENRY A. RILEY, 

General Eastern Marwger, 

191 Broadway, New York. 



V FIRST MORTGAGES. 7^ 

upon carefully Mle<:icd (annt !n Ihc musi flourishing and 
moit rapidly t>tuwing paria u( I he West. 

ti GQariiate»tI Mortgages 6% 
6^ Debenture Bonds ^% 

Steured by timSar m-in^^ei, anil iltn by th« capital of 
the i*iuin|[ Company. 

THE EASTERN BANKING COMPANY, 
43 MILK STREET, BOSTON. 
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A WRITER TO the Contributors' Club of the Jwly AUaniic rightly 
»ays Ihfll much time and lliought are spent in selecting a name for 
a play or novel, for it is known that success ih lai^ely dependent 
on it. but that parents arc strangely careless and unscientific in 
gt\-ing names to children. In the Harvard and Yale catalogues of 
last year the contributor finds but two or three combinations really 
good in his opinion. Usually, when a new-comer arrives, some 
old family name is taken; or, if the parents exercise an ori^nal 
choice, they are too much excited to be guided by any sound 
«uphonic principles. They forget that not only from the social 
point of new it is very advantageous to have one's name reniem- 
bcred, but that from the business point of view notoriety is capital. 
and must be obtained by persistent and ingenious advertising. But 
if a certain amount of notoriety could be obtained for John Smith 
by an expenditure of time, money, and ingenuity represented by x, 
and spread over a period of three years, the Atlaniic writer 
thinks It safe to say that tlie same amount could be obtained for 
Hans Arrowsmith by \ in eighteen months. Nor does he think 
the saving of lime and money on the part of the Itnocker at the 
gale of notoriety the only thing to be considered. The economy of 
the public stock of energy' wasted in innumerable unconscious 
efforts to remember a name without any corners for the memory 
to grasp, hm persistently thrust before it, would result in an increase 
■of avnilahir mental force applicable to settling the (juestion of future 
probation, or to raising the eihic:il standard, or to reforming the 
tariff, or to disposing of the surplus. The importance of Ihe sub- 
ject leads to the suggestion of one or two of what we believe to be 
the chief fundamental principles of the science of naming children. 
The system is simple, and any provident parent can easily master 
and apply it. r. Avoid odd. or eccentric, or poetic combinations, 
and be guided by euphonic quality only. 1[ is true that an odd 
name may be remembered, hut the associations with it will not be 
pleasing. The idea of oddity or affectation may attach to tbe 
shadowy personality built up in the mind of the public. Under this 
rule, hyphenated names, especially hyphenated Christian names. 
like Floyd-Jones Robinson, are to be avoided. Writing the first 
given name with an initial and the second in full is also evidently 
opposed to correct scientific principles. 2. The best form of a 
name is a dactyl and a spondee. like "Jeremy Taylor.' Every one 
lias heard of the ' Shakspeare of divines.' and has a dim idea of an 
agreeable personality attached to Ihe name. Had his name been 
<:harles Taylor, it is far within bounds to say that his reputation 
would be about one-third of what it is now. 3. If the surname is 
not one that can be treated according to the above rule, it should 
be fitted with a given name, such as to bring the combination as 
nearly as possible to the above length and cadence, as, Sidney 
Dobcll, Ellcry Vane. Henry Ward Beecher. D.uite Rossetti, Theo- 
<]ore Watts, and the like ; or. otherwise, lo two long syllables, like 
Mark Twain or Bret Harte. The subdivisions of this branch of 
the subject arc too numerous to be given, hut .ill rest on principle 
No, 2. The phonic value of the surname is, under our custom, 
the conlrnlling clement in practic;iUy applying the sdcnce of names. 
The great value of names beginning with ' Mac ' or ' O ' is evident, 
because ihcy so readily combine wilh the ordinary Christian names, 
A boy pervades ihc .^//i/rt//*- writer's quiet neighborhood simply 
because his name is Johnny MacWhortcr. He is not in any respect 
a remarkable boy, but his name forces him into prominence by its 



phonic value. There are some ten or twelve boys who are com- 
rades, but he and another dactyl-spondee boy, Emory Watson, are 
the only ones ever spoken of. No doubt there are others who do 
as much mischief and make more noise, but these two reap all the 
fame. 

Thf. n!LL CREATtNC a department of agriculture has been recom- 
mitted in the Senate, the object of those who vote<l this disijosition 
of it being to have restored the section, which h-id been stricken out. 
transferring the Weather Bureau to the proposed new department. 
What the final vote upon this question will be is still in doubt, as Is 
also its wisdom. The Weather Bureau has become a necessity to 
the people of the United States, who will cheerfully pay the million 
dollars that it annually costs, but who will insist, thai, if any change 
in the service is made, it shall be certain to bring about an improve- 
ment, and not a dcterioraiioti. The provision of the section in 
question that gives to all present officers of the Signal Scrv-ice who 
shall be transferred to the proposed new department a perpetual 
tenure of office, at their present pay. making no provision for weed- 
ing out the worthless men or advancing the competent ones, is 
ccrlainly not calculated to make the service any better. It would 
probably result in the permanent retention of the incompetent, 
dis^^palcd men in the Weather Bureau ; while the bright men, who 
would be really useful in the bureau, would prefer other positions, 
where ihcy might Ue promoted as they deserved. 



The observations upon which the Weather Btirciu biises its cal- 
culations arc now all made by enlisted men of the army, who have 
been specially instructed and trained for the work. No political 
influence whatever has been allowed to operate for their appoini- 
meiil. promotion, or retention in the service. It has been the aim 
of the chief of the Signal Office to send to all imjiortant stations men 
who will tw acceptable to the communities in which they are to 
live and do their work, but no member of Congress has been able 
to secure the transfer or removal of an observer sergeant in order 
that some favorite might be put in his place. The security which 
the observer sergeants have felt for the terms of their enlistment 
has certainly had a beneficial effect upon the character of the ser- 
vice ihey have rendered. It may seem an anomaly to Ihe people 
that a duty that is in no respect of a military character should be 
done by soldiers rather than by civilians, but the military organiza- 
tion of the Weather Bureau has certainly resulted in keeping 
political influence from dictating in regard to the p^soMMtf of a 
class of men whose appointment and promotion it was very desir- 
able to keep free from this inttuence. 



A straw was in the wind the other day which shows the direc- 
tion it has already taken in anticipation of the change. Mr. Hatch, 
member of Congress from Missouri, and chairman of the Commit- 
tee on Agriculture, recently recommended that a certain private in 
the Signal Service be made a lieutenant, and the entire Missouri 
delegation joined in the request. When the matter was referred to 
General Greety. he replied that the promotion could not be made. 
In the first place, it would be illegal to appoint the man lo be ft 
lieutenant unless he was already a sergeant, and he could not be 
made a sergeant because he was incompetent for the duties of that 
oflicc. If the man had been a civil officer, or the bureau had l>een 
attached to a civil department, he would probably have secured his 
promuliun. A new plan to transform the Weather Bureau from a 
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military to a civil one was disclosed in the sundry civil appropria- 
tion bill reported in the House last Saturday. It provides for the 
appointment of a civil force of 1 1 1 persons in the office of the Chief 
S^al Officer, with an aggregate compensation of |i 14,500 a year, 
and this force it is proposed to substitute for the present military 
one of 150 men, and so save an expense of $70,748 a year. 



THE EFFICIENCY OF MECHANICAL ENGINEERING 
SCHOOLS.' 

When the alumni of a school of engineering meet in annual re- 
union and conference, it is but natural to select for discussion a 
subject the serious deliberation of which will, to some extent at 
least, advance alilce the interests of engineering practice and of the 
technical school itself. The technical graduate, who loves his pro- 
fession and his alma mater, must deem it a wish of his heart to 
further in every way the harmony between the training and the 
practice of tha engineer, to raise the efficiency of both the practice 
and the school to the highest attainable standard. 

Happily, it is a fact that each day the value and importance of 
the technical school are becoming better appreciated, and that at this 
time none are readier to acknowledge the benefits conferred by 
systematic training in such schools than the leading engineers, who, 
without such preparation, have by their individual, unaided efforts, 
risen to deserved prominence and fame. Such general appreciation 
is recognized in the spoken and written word of the foremost men 
in the profession, in the fact that they send their sons and advise 
young men seeking to become mechanical engineers to attend these 
schools, and in the marked preference shown in the employment of 
the technically trained engineers. That these are facts is a cause 
for congratulation, a testimony to the value of systematic study, 
and an evidence of at least an average efficiency on the part of the 
leading schools of mechanical engineering. It is a great advance 
upon the time, not so long ago, when it was presumed that the 
main thing — and the first thing — the technical graduate had to do 
was to unlearn almost every thing he had acquired in the schools. 

While we should be duly grateful that the status at the present 
day is such as we have pictured it, we must not conclude hastily 
that the technical school is fulfilling its entire mission, or, if I may 
so term it, attaining an efficiency of one. I am welt aware that this 
would be asking too much ; for what device, scheme, or appliance 
can show up thii efficiency ? At the same time the technical school 
should approach this limiting value of the perfect device as nearly as 
possible, and we should study the sources of loss, so as to reduce 
the losses to a minimum. 

Such is naturally the main object of the serious work of alumni 
I meetings, and the president's address should at least serve as an 
incentive to direct special thought on the part of the membership to 
these particulars. 

From this point of view, the inquiry has suggested itself to me as 
worthy of our consideration, has the instruction in schools of me- 
chanical engineering, within the past twelve years, progressed so as 
to conform to the increasing needs called for by the engineering 
advances secured within the same time .' 

In a paper read last month before the American Society of Me- 
chanical Engineers, one of the members, who has practically con- 
tributed to the progress of the printing-press, presents ' A Plea for 
the Printing-press in Mechanical Engineering Schools.' It is an 
honest plea, courteously uttered, and with an evident desire in no 
way to disparage the value of the training secured in engineering 
schools. The writer maintains, that while the printing-press shares, 
perhaps, alike with the steam-engine the fame as a great civilizer, 
no attention is given to it in any specific way in the leading engi- 
neering schools; that no books relating to it are studied or referred 
to, no lectures delivered detailing its mechanism ; that its factories 
are not inspected by the students; and that no sample machines 
adorn the schools' laboratories of engineering. All tliis is inferred 
by the writer from a perusal of the catalogues. Usually, judgment 
as to the course of studies pursued, if based solely on the cata- 
logues themselves, is a dangerous procedure, apt to lead to fatal 

> Presidential addreis delivered by Alfred R. WoIS, M.E., before the Alumni A*- 
•ociation of ihe Stevens Imtitute of TechnoloKy. June 13, 188B. 



errors ; but in this case no mistake is made, for it is a fact that the 
printing-press receives but little if aqy attention in the efigincering 
schools. 

Had our friend, the writer, been interested to draw the picture of 
neglect of subjects discussed still further, he would have soon discov- 
ered that small attention, if any, is paid in the course pursued in 
engineering schools to type setting and distributing machines, paper- 
making machinery, envelope-machines, sewing and stitching ma- 
chines, which are allied closely with the printing-press as civilizing 
agents. And if he looked over the many practical industrial engineer- 
ing fields, he would have had to come to the conclusion, that, as a 
whole, but little if any attention is paid to hat-making, cloth-finish- 
ing, brick-making, and agricultural machinery, and the like, and' 
that even the looms of various nature come in for the most cursory 
attention. 

Had this been done, the amount of neglect discovered would have 
been so appalling that he would logically have been forced to one 
of two conclusions, -^ either that his point of view and solutioi> 
were not the proper ones ; or that mechanical engineering schools 
are essentially a failure, and not in one whit entitled to the credit 
which he really liberally bestows, when having but the one practi- 
cal omission in mind, and not the many others, no less important 
ones, only a few of which we have enumerated. 

Had the latter conclusion, condemning the schools as a failure^ 
been reached, it would, in my judgment, have been a totally erro- 
neous one. 

Still the fact remains that within the past twelve years (and 1 
only name this period because it is the term in which, since grad- 
uating from Stevens, I have followed more closely and played 
my humble part in the current of events) the progress made in 
most of the individual engineering and mechanical pursuits has 
been tremendous, while entirely new industries have called for new 
engineering appliances, and, vice versa, new inventions have devel- 
oped new industries. 

What should be the relation of the course of study pursued in 
the schools of mechanical engineering to these ever-increasing im- 
portant industrial engineering applications ? 

Should every new. important mechanical device, especially if it 
brings with it new fields of practical employment and labor for the 
engineer, immediately find its place as a study in the engineering 
school ? 

If this be so, the school of mechanical engineering will have to 
extend its term of study to an inde6nite extent ; and ere long it will 
come to pass that the young student, entering as a beardless youth, 
will graduate from the school as a gray-haired man in the decline 
of life : for, surely, if every important machine is to be the subject 
of special study in the technical school, a lifetime will only suffice 
to cover the ground. And the result ? 

The result would be that the engineering schools would be of no 
use to the world ; for the world's engineering work would be being 
done by outsiders, while the gray-haired students, plodding along, 
would be kept busy studying this very work, and not be active 
agents in its development. 

I have purposely drawn this picture from an extreme point of 
view, for such method often enables us to discover what the funda- 
mental truth underlying the problem really is. I think, in this 
case, the truth is apparent at once. 

It is the mission of the technical school to inculcate the princi- 
ples of engineering, to train and mature the powers of observation 
and mechanical judgment, and. after teaching the laws of physics 
and mechanics, to give the ability to apply these laws to problems 
arising in machinery and the industrial arts. The special machines 
and appliances dwelt upon in the school should serve this one pur- 
pose : a knowledge of them should not he the end, but the means. 
Because we can best inculcate and supplement a correct under- 
standing of the physical laws, and a knowledge of how to apply 
them to the design of machinery, by studying the successful appli- 
cations made, therefore such study should form an important fac- 
tor in the course of the technical school. 

These engines, motors, machines, factories, and engineering 
works should serve as the constant tests and checks of the stu- 
dent's efforts at individual design. When the student has once ac- 
quired the ability to put physical principles and experimental data 
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into the best enRineermg forms, bearing in. mind economy of mate- 
rial, with Ic.ist s.icrifice of strength, best method o( handling, mian- 
agcnicnt. and the like, he comes equipped to struggle with new 
machines of which he has had no previous special knowlcdx'^- The 
school cannot give to the student all this desirable latent power, or 
stored energy, for much of it must come in later hfe from individ- 
ual, un-iided effort ; and the experiences of daily application (often 
coupled with some degree of failure) must be the teachers which 
never leave the side of the devotee of engineering science. But 
these teachers arc most elTiciei)t. if the student has been trained in 
the engineering school bath and ever to reason before beginning 
work, and to check his previous reasoning by the results secured. 

If we reg.ird the technical scliuul from this aspect, it is plain why 
the various prime movers play so important an element in the course 
■of instruction, to the disadvantage of other possibly equally impor- 
tant machines. 

They are the most direct applications of very important and lead- 
ing laws of physics; and tlic intelligent discussion of the prime 
movers c.ills for quite a knowledge of these laws, hnih in espcri- 
menlal and mathemaiical form. The problems ot mechanics are 
-splendidly cmhadicil in the <lesign of the various parts, and in 
many diverse ways, modified as is the application by the strains to 
which the parts :irc submitted, the strength of the materials, and 
the practical methods of their working. I^verj' conceivable strain, 
simple and compound, since it enters the working of the steam- 
engine, for instance, comes up for consideration, while all the 
leading materials enter its construction. The prime movers act 
as fine checks on the student's individual efforts at design, for they 
represent the embodiment of centuries of application and develop- 
ment by the best engineering talent. They give opportunity for 
■e'xperimt'ntal verification of the laws of physics and mechanics as 
well. 

In other words, I m.iinlain (hat the main reason why the prime 
movers pl.iy so important a factor, and occupy so leading a part, 
in the course of study of a technical school, is not directly because 
they are such great civilizing agents and have so wide an applica- 
tion, hut bccauai: tfiey serve, as above indicated, as the best 
method of study tor the incipient engineer. I dn not think that the 
tatter point h:is l)eeii suOicicntly analyzed, emphasized, and made 
clear, certain as I am that you will agree with ine as to its impor- 
tance and truth. 

And it is for the same reason that other far-reaching machinery, 
such as I have mentioned, great as is its use, and important as is 
its development, can have but little lime devoted to its study in the 
technical school. It is because, as engineering exercises, these 
machines do not equal the prime movers ; and saving of time 
comm.mds th>il the best exercises be adopted. If the prime mov- 
ers were far less important industrial factors than they realty are, 
their study would, in a well- regulated course of engineering, which 
is planned noT .t;s an adveitising medium, but is based on the prin- 
ciple o( serving the student best, be just as important a matter and 
as conspicuous as is the case to-day. I think the point of view that 
the machinery discussed in the schools should be the educational 
means, should be the exercises adopted for testing and furthering 
a knowledge of the laws of physics and mechanics, as embodied in 
design, is an efficient answer to much of the criticism of ihe cLus 
to which we have referred. 

If it be insisted on. that the reason so much time is derated to 
the prime movers (notably steam-engines) is because of theirgcncral 
application tn all industries, I will admit that this may have been the 
cause why originally they were put down for so much altcnlion. 
Had it then, however, not been shown ih.il they serve .is well as 
(he best exercises in the application of the taws of physics, me- 
chanics, and design, they could not have held their place, and 
would, long ere this, have had to give way to the study of other 
devices of less wide application which answered the educilional 
need better. 

I fully appreciate Ihe new that it is commendable, indeed desir- 
able, that the students, when graduating from technical schools, 
should possess some general knowledge of the leading machines in 
tlie market ; but the first essential thing is, that they should have 
acquired the ability to be useful workers in every field by being 
possessed of a knowledge of the principles and methods of proced- 



ure which underlies all engineering works and machines and their 
design. 

At the same time let us not be slow to learn all we can from 
criticism honestly advanced ; and so. while I do not deem it an 
essential matter, I say (cost, room, and time permitting) it were 
well, perhaps, if some few important machines, now totally neg- 
lected, could find some place as types in the engineering labora- 
tories, and receive some brief attention by visits to the factories, or, 
in some cases, by evening lectures delivered by specialists. To a 
limited extent this might prove, it appears to me. a proper field for 
non-resident lectureships. It is indeed a question whether such 
lectures on special machines not at all studied in the school, de- 
livered by acknowledged experts, would not prove more useful than 
ihe growing practice of having matters that arc gone over in detail 
in the regular course reviewed hastily in brief discourse by leading 
engineers. In the nature of things, these outsiders are apt to be 
at sea in point of exact information as to the etlcnt of preparation 
and acquisition of their hearers, the students, in the special subject 
under discussion, and thus arc led to indulge in the dispensation of 
elementary information or fruitless generalities, which add little or 
nothing to the students' knowledge or ability. 

But. before «'cn this special lecture course is undertaken, we 
should make sure tliat any time which can be gained cannot be 
more advantageously employed in a more thorough course of the 
prime movers themselves : for to-day it is a common experience 
and regret, on the part of professors of engineering, that they cannot 
find in the crowded curriculum much needed leisure to devote 
to some important educational problems in design and applied 
engineering which these prime movers offer. 

The general view that time ts an important factor, that the best 
attainable must be accomplished within a given time, and those 
exercises he adopted which will serve as the best means of further- 
ing a knowledge of the principles In their engineering aspect, and, 
rurlhcrmorc, the dcsirahiliiy to cmbnice every thing of real impor- 
tance in the course, makes it a vital matter to constantly scrutintie 
and keep close watch an the course pursueil, in the hope of dis- 
covering whether some matters studied might not be omitted or 
advantageously modified, so as to give spare time to the essential. 

Regarding it from this aspect, it has occurred to me that some 
of the theoretical preparatory studies pursued, such as mathematics, 
physics, chemistry, and the like, — and I purposely omit langti.iges, 
belles-lettres, and those general academic branches hanng a less 
intimate connection with the engineering course, — seem not to be 
carried out in some particulars so as to secure the highest efftci«icy 
from an engineering point of view. 

Let me call your attention to this point. Is it not remarkable 
that essentially Ihe same text-books on physics, chemistry, analyti* 
cat mathematics, descriptive geometry, and the like, ate studied at 
engineering schools as at the ordinary academic course of a univer- 
sity? Docs not this fact of itself almost imply that the studies, as 
pursued, are not made to specially adapt themselves to the needs 
of the applied studies of the engineer? Could not some abstract 
Uevclopmcnts, now dwelt upon at Icnglh. be advantageously omit- 
ted, while physical experiments and applications in heat, electricity, 
and the like, be more copiously introduced as exercises, both with 
the view of imparting .-l thorough hold on the abstract taught, and 
also as imparting requisite useful Information and methods of pro- 
cedure? It is my opinion, that, in the application of mathematics 
to physical problems, even the mathematician, and certainly the 
engineer, can beat test and master a knowledge of the mathematics 
themselves. 

How common is the experience of those who, having acquired in 
the usual way, even from the best of masters, what they considered 
a pretty fair hold on calculus, —and this embraces the experience 
of many gifted students, — when they tried to apply this knowledge 
in the study of the mechanical theory of heat, found they really had 
no thorough grip on the calculus, as they had presumed, and had, 
in fact, to start anew, with a decided loss of time, which might, it 
seems to me. have been avoided ' 

I concede the value as fully, and am as anxious as any one to 
guard the pursuit of knowledge in the abstract on its own account. 
Stilt. I say. why not in plane, solid, descriptive, and analytical, 
geometry, and in calculus and other analytical mathematics, gaiD 
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some time now devoted to the elucidation of abstract propositions, 
and detailed elaborations in various forms of the same propositions, 
of no direct value, and some time now devoted to applications, 
which, designed to test the understanding, are really essentially 
numerical substitutions, so as to find leisure to supply physical 
problems as a test ? The latter problems best serve to call forth a 
true knowledge of the principles. It is only in such application that 
we discover whether we have really grasped and actually secured 
the full meaning of the principle. So, too, in the course of physics 
as pursued in mechanical engineering schools, some details now 
studied, from force of habit and as being the regular thing in a 
complete course of physics, might, it appears to me, be advanta- 
geously omitted, and replaced by special and more extended work 
in heat, electricity, elasticity, and the like. 

Surely, I trust, this will not be misinterpreted as a plea for the 
abandonment of study of abstract principles. The abstract prin- 
ciple is to be thoroughly studied, and the application is designed to 
insure the full comprehension of the principle. But why .not select 
as far as possible, and dwell mainly on, such abstract principles, 
which can be re-enforced by these physical tests, and select such 
practical physical exercises, experience in which will re-act alike 
most directly to the comprehension of the abstract, and as desirable 
preparatory knowledge for the engineering course ? 

This is the only solution, if a four-years' course is to suffice ; and, 
furthermore, it is in direct accord with the principle which under- 
lies the engineering instruction, and which permits us to pay little 
attention to many fine important engineering devices, such as the 
printing-presses, agricultural machinery, and the like. 

You will readily appreciate that this insertion of proper exercises, 
this working-out of special text-books and courses of study in the 
various elementary sciences, forming the foundation and most of 
the first two years' course of the mechanical engineer, applies to 
the several branches taught. I cannot burden this already too long 
address with details in the several departments ; but there is, it ap- 
pears to me, no great difficulty in discovering them when careful 
search is made. 

If the point here emphasized would be borne in mind more stead- 
fastly than is now the case, I believe time could be saved in the 
two later years, when the deficiency outlined must be then sup- 
plied as best it can, and some further exercises bearing on useful 
applications in design, and special lectures now crowded out, could 
find room. 

If I have dwelt on the time available as an important factor in 
the educational problem, it is not to be interpreted as a favoring of 
undue haste. Better acquire some things thoroughly than a greater 
number superficially, for only in thorough acquirement can habits 
of correct observation and matured judgment be formed. 

If I pointed out that in the two years' preparatory work of the 
course in an engineering school the general scheme seems to me, 
as far as I have been able to follow the matter, to be essentially the 
same during the past twelve years, while the fact of the rapid de- 
velopments in applied engineering does make it important to con- 
sider some matters, at least from a general point of view, not neces- 
sary to consider at all twelve years ago, it is not to be construed 
as a sweeping criticism of this preparatory course. Such course is 
in my opinion, on the whole, admirable, but I believe it could be 
improved in the particular named. At the same time I am aware 
that a practising engineer, who only gives thought to these educa- 
tional matters now and then, is apt to underrate the progress made ; 
which progress may, in fact, be much greater than he anticipates, 
and perhaps even in the very line of the criticism advanced. If it 
be thus, so much the better that these words be uttered at the alum- 
ni meeting of the leading school of mechanical engineering in 
the country, where the presence of the faculty and their participa- 
tion irt the discussion will speedily lead to rectification of the error, 
if such it be, and to the enlightenment of those graduates and 
others who share the views just set forth. 

In closing, let me emphasize that what I have said is meant to 
apply not specifically to our own alma mater, but to mechanical 
engineering schools in general. 

The conferring of degrees at the close of the twelfth academic 
year of the Johns Hopkins University took place June 14. 



THE ETHNIC POSITION OF THE BASQUE NATION. 

The Basque or Euskarian people of the Pyrena:an and Cantab- 
rian ridge are supposed to count at present about six hundred 
thousand souls. Four-lifths of them live on Spanish territory. 
They are well-proportioned in their bodies, but rather small, so- 
that a large percentage have to be excluded from military ser- 
vice. Most of them are of a dark-brown complexion, although 
blondes are not scarce. Their faces are oval, their features agree- 
able, their general health excellent; and "to run like a Basque" 
has become a proverbial locution throughout the south-west of 
Europe. Among the Spanish Basques the dolichocephalic type is 
almost the only one observed. These and other ethnologic points 
form the introductory to a learned article by Prof. G. Gerland, ' The- 
Basques and the Iberians,' inserted in the first volume of G. Gro- 
ber's ' Grundriss der romanischen Philologie,' one of the best en- 
cyclopedic works that ever appeared on the Romance languages of 
southern Europe (1886, pp. 313-334). The peculiar social and 
legal customs of the Basques, our author continues, make of thetn 
a people with archaistic survivals of various kinds, but do not by 
any means prove them to be an ethnologically isolated race. But 
their peculiar language shows them to be distinct from any other 
nationality. Some said that the ' Vascuence ' was the language 
spoken in Paradise, while others believed "that even the Devil could 
not acquire this tongue." The sound/is wanting in all its dialects, 
and the language belongs to the agglutinative type. The radices 
are all monosyllables, or reducible to such, verbal roots being 
made clearly distinct from nominal roots. Basque is a pure suffix 
language, prefixes being unknown : even the definite article ' a ' is 
postpositive. The language is not sex-denoting, except in the pro- 
noun. The inflection of the transitive verb differs from that of the 
intransitive, but in both is mainly carried on by auxiliary verbs. 
The large number of verbal conjugations established by the earlier 
grammarians chiefly rest on the various direct and indirect pro- 
nominal objects that may become connected with the verb. 

All these distinguishing traits of the langfuage separate the Basque 
from the Celts as well as from the Romans ; but whether they 
separated them also from the old Iberians is the problem which 
Gerland (and so many others before him) has tried to solve. The 
reports of the ancients upon the popular customs of the Iberians 
wholly coincide with what we know of the Basques of to-day ; but 
a much more stringent proof lies in the fact that the ancient loca) 
names of the largest portion of Hispania, then inhabited by the 
Iberians, can be explained through the Basque language only. 
This region of Basque local names also extended over Aquitania in 
south-western France ; and it is a striking fact in favor of this 
theory, that the present Gasconian dialect does not know the sounds 
f and V. for the Gascons are nothing else but Romanized Basques^ 
and the tribal name of the ancient Ausci in those parts is the radix 
of the name ' Euskarian.' 

That the Iberians, or ancient Basques as we may call them with 
Gerland, formed a unit as to their language and ethnic peculiarities, 
is evidenced by the fact that the Spanish language was evolved in 
homogeneous, uniform manner throughout the peninsula, whereas 
in France and Italy the ethnic difference of the inhabitants has 
produced dialects in the north and south which are opposed to 
each other, just as so many different languages. Although an 
immigration of Celts about 530 B.C. produced a race called Celti- 
berians, the manners and customs have remained Iberian with 
small modifications, and the dialectic differences among these were 
probably inconsiderable. Among the Iberian features which have 
impressed themselves upon the Spanish people, Gerland counts the 
bigotry and fanaticism of the Church, and the fondness for auda- 
cious, adventurous maritine expeditions. 

While enumerating Basque terms which have found their way 
into the Spanish literary language, Gerland very pertinently remarks 
that barely one-third of these is found in the Portuguese, but that 
several had entered into the Hispano-Roman dialect at the time of 
the Roman domination. The Latin tongue has undergone less 
alterations in the Spanish language than in any other of the Ro- 
mance languages of modem times. This is explained by Gerland 
by the fact that the Basque then spoken in the country was too- 
heterogeneous for having much influence on the phonetics and mor- 
phology of the new language then in course of formation. The 
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kle Prof, Fr. IJIe/ was nf tlifEercnt opinion. H* Ihotight (hat Ital- 
ian was that Romance language w hich formed ihc nearest approach 
to 0!d Latin. But ihcrc is nu douhl that Sjanish and Portuguese 
show con side r.ible repugnance against the sound /, and thai the 
double pronunciation o( r in Spanish and Portu^itche i% identical 
with the one wc find in Basque. Gerland also proposes the i|uery. 
whether the softened /, »J, «, so frequent in B.-isquc, have caused the 
softening of /and n into //and n of Spanish as well as of Portu- 
guese, or whether this must be ascribed to other causes. 



THE GREAT MARCH BLIZZARD. 

The great storm ol7 the Allanllc coast of the United States oF 
March 1 1-14 will probably go into history as the most severe ex- 
perienced since this country has been inhabited by Europeans.. Not 
only was it remiukablt- fur tts force and duration, but also for the 
unexpected manner of its appearance and development, and for the 
track it followed from (he time it was first observetl to (hat of its 
final disappearance. 

No previous great storm at sea has been as thoroughly studied 
from such .ibundance of data as this very fortunately has been. 
From the lime that the first vessel arrived in pnrt which had en- 
countered the storm at sea. to the presenl. the Hydrogr,iphic Office 
of the Navy Department has been colleclinj;, arranging, and com- 
paring all the reports in regard to it that have been received, 
and will soon publish a monograph giving a history of the great 
disturbance, itlusiraled by .1 number of carefully prepared maps and 
charts. Mr. Everett llaydcii. who has had charge of the work, in 
a paper recently read liefurc the National Geographic Society, gave 
ihe substance of what this monograph will contain. The following 
is an abstract of his paper. 

Mr. Haydcn bcg-in by referring bticfty to the difficulties and de- 
lays that necessarily attend the collection of data by which lu study 
the ch;iractcr and progress of a great oeean-storm, and illustrated 
these by stating ihe fact that a ship which recently arrived at New 
York from Calcutta supplied very valuable facts regarding one of 
the great hurricanes of August last, from a region to the westward 
of Ihe Cape Verde Islands, where data were especially iiecdeil. 

Four large colored charts were used to illustrate the meteorologi- 
cal conditions over the area charted (latitude 2^" to $" north, lon- 
gitude 50" to 85" wcsl^ at 7 A.M., 75th meridian time, March ii. 
12, 13. and 14 respectively. These charts contained isobars for 
each tenth of an inch, reduced pressure, and isotherms for each 
10' F,; temperatures aljove freezing, in a tint of varying intensity of 
red; and below freezing, of blue. A large track-chart with ves- 
sels' positions and tracks enabled the audience more clearly to fol- 
low the discussion and ihe storm-reports which were quoted. A 
barometer duigraiu illustrated the iluctuations of llie b.iromcter at 
six land-slations and on board si\ vessels, -scleciwl with special refer- 
ence to the completeness of their data, and their position relative 
to the siarm. Diii>;ranis were prepared, also, to show the varj-ing 
height of the barometer along north-and-south sections, selected lo 
emphasize Ihe fact that the special feature of the slorm was ils 
iTOugh-like form, the isobars about the area of low barometer 
being elliptical in shape, along a notth-and-soulh line, and moving 
f eastward between two ridges of high barometer. 

The synchronous weather-charts were dlacuMcd successively. 
The first, that for y a.m., March 1 1, showed a trough of luw barome- 
ter reaching from the Gulf far northward, past the eastern shore of 
Lake Huron, toward the southern Umits of Itudsoii Bay. Off the 
coast a ridge of hif^b barumcler slrelched down from the Gulf of 
Si- Lawrence toward Santo Domingo, passing ab(>ut midway be- 
tween the lierniudas and Cape H.ittei.is, To the weiiward an- 
other ridge of high b.iromctcr estt-nded from Dakota to below ihe Rio 
Grande Along the coast (he prevailing winds were therefore east- 
erly and south-westerly ; ilic warm, moist air drawn up from down 
within the tropics causing a w.inn wave, with generally cloudy 
wealFier ami rain. In rear of the line of low barometer, a culd, 
north-westerly wind was blowing, carrying a cold w.ivc far down 
into the Gulf, with frosts as far south as Louisiana and Mississippi, 
and cool northerly winds clear down to Vera Crua. 

Before cotjsidenng the next chart, a description was given of 
the meteorotogicU conditions oH the coast, awaiting the advance 



of this long line of cold north-westerly gales, which was moving 
eastward at the rate of about six hundred miles a day. Attention 
was also called to the ini])ortani:c of considering, in this connec- 
tion, the vitally important influence of the great warm ocean-cur- 
rent, the Gulf Stream, in increasing the energy of storms when 
they reach the coast. By way of more vividly illustrating the en- 
ergy of action developed when cold winds blow over it, mention 
was made of the many waicr-spouls reported oiT the coast the last 
few months, and a few of those reports were quoted. It was 
shown, also, ihal the surface temperature In the axis of the Gulf 
Stream off Hatleras was as high as 76°. while that of the cold in- 
shore current w;is fully 30** lower. 

The storm was then followed as it approached the coast, its 
energy increasing every hour, and the barometric depression deep* 
ening. At j I'.M,, one ccnirr, with pressure as low as 29.7, had 
just i>assed the coast south of Hatleras ; while another, with press- 
ure quite ;is low, or lower, was central over the Province of Onia- 
rio. Although the general trough-like form of the storm remained, 
as clearly indicated by reports from vessels all along the coast, yet 
annihiT secondary storm-cenlre, and one of very great energy, 
formed offshore, north of Hatteras, as soon as the line hiid passed 
the coast. It was this centre, in violence fully vtysaX lo a tropical 
hurricane, and rendered still more dangcroiiS by the freezing 
weather and blinding snow, which raged with such fury off Sandy 
Hook and Block Island for iwo days. —days likely 10 be long 
memorable along the coast. Its long continuance was probably 
due to the retardation of the centre of the line in its eastward mo- 
tion, by the areas of high barometer about Newfoundland ; so that 
this storm-centre delayed between lliock Island and Naniuckel, 
while the northern and southern flanks of the line swung around 
10 the eastward, the advance of the lower one gr-idually cutting off 
the supply of warm, moist air rushing up from lower latitudes into 
contact with the cold norlh-wesierly gale sweeping down from off 
the coast between Hatteras and Nantucket. 

So far as ilie ocean is concernL-d, the night of the iiih-iath saw 
lh« great storm at its maximum, and its great extent and (errific 
violence make el to be one of the most severe ever experienced off 
our coast. Only a few corrected barometric readings were lower 
than 29. and the lowest pressure was proljably not lower than 38.9, 
although lower readings were observed a few days later off the 
Grand flanks. 

The chart for 7 A.M., March 12, showed the line or trough with 
isobars closely crowded together souihw.ird of Block Island, but 
still of a general elliptical shape, the lower portion of the line swing- 
ing eastward toward Bermuda, and carrying with it violent squalls 
of snow and hail far below the 3Sth parallel. The high land of 
Culw and Santo Domingo prevented its effects from reaching the 
Caribbean Sea, although it was distinctly noticed by a vessel south 
of Cape Maysi, in Ihe Windward Channel. The Isotherm of 33* 
reached from central Georgia to the coast below Norfolk, and 
thence out into Ihe Atlantic to a point about one htmdreil miles 
sou* of Block Island. Kariher nonh. it ran inshore of Cape Cod, 
cKplaining the fact that so little snow, compaialively, fell in Rhode 
Island and soulh-castem Massachusetts. 

By next morning the slorm was beginning to decrejtse in sever- 
ity ; and the ch^irt shows lliat westerly winds and low tempera- 
tures had spread over a wide tract of ocean below the 40lh paral- 
lel, while over ihe ocean north of that parallel tlie prevailing winds 
were easterly. The lower storm-centre was now in about latitude 
40" north, longitude 39" west, with a pressure of ;9,30 ; and the 
other a little distance south of a line from Nantucket to Block 
lsland,barometer 29, the isobars extending in a general easterly and 
Westerly direction. The delay of the storm off the coast, and lis 
rapid increase of energy, hail been shown in the most marked man- 
ner by the Hucluations of the barometer at land-stations and 
abuiird vessels, and Ihe barometer diagram was referred lo by way 
of illustration. 

March 14 the storm off Block Island had almost died away, with 
light variable winds and occasional snow-squalls; the other centre 
was about two hundred miles soulh-east from Sable Island. The 
great wave of low Iwrometer had overspread the entire western 
portion of the North Atlantic, with unsettled, squally weather from 
Labrador to the Wmdwanl Islands. The area of high pressure in 
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advance had moved eastward, to be felt over the British Isles from 
the 17th to the 21st of the month, and after it a rapid fall of the 
barometer. The isotherm of 32" reached from the southern coast 
of North Carolina well offshore, thence northward to the coast of 
Maine, and from central Maine eastward across Cape Breton 
Island and southern Newfoundland. From the south-eastern to 
the north-western portion of the chart, the shades of color showed 
a difference of temperature of more than 80° (from above 70° to 
below — 10°); but such great differences of temperature and press- 
ure could not last long, and the normal conditions were gradually 
restored. 

ELECTRICAL SCIENCE. 

Atmospheric Electricity. 

The London Electrician contains an abstract of a paper by Prof. 
L. Weber which is of interest. He erected two insulated conduct- 
ors on the top of the Riesengebirge; but he says, that, curiously 
enough, since they have been put up, they have never been struck 
by lightning, although before their erection lightning-flashes were 
continually occurring. He also made some kite and balloon experi- 
ments, in connection with which he goes at considerable length 
into the question of the effect of the conducting-string in altering 
the electrical condition of the circumjacent air layers, and also con- 
siders the effects due to a long conductor completely insulated from 
the earth, and without discharging-points ; a similar conductor, 
with slight power of discharge along its whole length ; an insulated 
conductor, with strong discharge-power (e.g., a flame) at the up- 
per end ; and other similar and more complicated cases. His kite- 
string was really a steel wire. The discharge-points of the kite 
consisted of 400 needle-points. In other cases he had the tails of the 
kite made of silver paper for the same purpose. The potential was 
measured by the length of sparks; the current, with a galvanom- 
eter. The latter varied in general from .07 to 2.5 micro-am pSres. 
The potential varied generally from 3,000 to lo.ooo volts. When 
thick clouds were overhead, there were no appreciable sparks, the 
strongest sparks being obtained when the zenith was either quite 
clear, or when cumulo-slratus clouds appeared. With potentials of 
11,000 and 20,000 volts, currents of 4 and 8 micro-amperes were 
obtained. 

Incandescent Lamps with Alternating and Direct 
Currents. — Professors Ayrton and Perry have carried on a 
series of experiments to determine whether the efficiency of incan- 
descent electric lamps is the same when supplied with alternating 
currents and with direct currents. The following table gives the 
results of measurements on four different lamps : — 



I^mp. 


No. of Experi- 
ments made. 




Watt* per Candle. 
tVkii, Liekt. • 






Coniinuoiu. 
3 -053 


Alternating. 


I 


■0 


3-033 




'9 

BO 

t6 


Grtrn Light. 


Rtd Light. 




Continuous. 


All. 


Continuous. 1 Alt, 


a 
3 
4 


a-SM 

3 MS 
9.9*0 


a -53* 
a 966 

3073 


3.100 
3 "54 
3-504 


3-I0O 
3->64 
3-4H 


Hean of lait three 


experiineiitt... . 


3. 811 


• ■857 


3.a86 


3 -"47 




ContiDuoui. 


AlterDating. 




3.0. 


\9 


3-04 


97 



These results show, that, as far as the economy of the lamp is con- 
cerned, the eflliciency of the two systems is about the same. What 



the life of the lamp would be with alternating currents is a matter 
which has yet to be decided. Considering the rapidity with which 
small wires respond in temperature to changes in current, it might 
be, when the period of the alternating current is'not extremely 
rapid, that the filament of a lamp supplied by such a current would 
be at times at a much higher temperature than the average, at 
other times at a lower temperature. If this were the case, we 
would expect that the life of a lamp supplied in this way would be 
less than that of the same lamp fed by a continuous current. With 
300 reversals a second, however, the temperature would vary but 
little, and there is no reason that the life of the lamp should not be 
the same with continuous and alternating currents. 

POLARIZATION OF PLATINUM PLATES. — Mr. C. H. Draper 
has experimented on the electro-motive force of polarization be- 
tween platinum plates immersed in dilute sulphuric acid, for differ- 
ent strengths of current passing between the plates, and with dif- 
ferent temperatures. It is well known, that, if an electric current 
be sent between such plates, an electro-motive force of polarization 
is produced, in a direction opposite to that of the impressed electro- 
motive force, and of a value something in the neighborhood of 
one and a half volts. Mr. Draper tried to find if this opposing 
electro-motive force was independent of the current and tempera- 
ture, and, if not, in what way it varies with them. The conclusions 
at which he arrives are as follows : r. The opposing electro-motive 
force of polarization which arises in cells when at work depends on 
the value of the current passing through I hem when that current is 
below a certain value, increasing, but more and more slowly, with the 
current ; 2. There is a maximum value of the polarization regarded 
only as a function of the current strength, beyond which any in- 
crease in the strength of the current has no effect upon it ; 3. The 
electro-motive force of polarization varies with temperature, its 
value decreasing about one per cent for a rise of temperature of 
406. 

Electric Mining Road at Lykens. — Among the interest- 
ing applications of electricity to mining-work, the electric road in 
the coal-mines at Lykens, Penn., is one of the most successful. It 
has been pointed out in this' journal that electricity offers especial 
advantages for use at mines where fuel is scarce and water-power 
of easy access, as in the silver and other mines in our Western 
territory ; but, besides the decreased cost of fuel, the ease with 
which electric motors can be used in almost any position, under 
conditions that steam-engines could not meet, makes electric trans- 
mission still more valuable. In coal-mines the cost of fuel is, of 
course, a small item ; but the greater safety, efficiency, and flexi- 
bility of a system of electrical distribution, as compared with a 
number of steam-engines, give it an advantage which must soon be 
recognized. In the Lykens Valley Mines there has been used for 
some timtf an electric-motor car to take the place of mules for 
hauling cars from the mine. The length of the road is 6,300 feet ; 
the weight of the locomotive, 15,000 pounds ; the largest load it is 
capable of handling, 1 50 tons ; the speed, 6 to 8 miles per hour, A 
second road on the same general plan is being equipped for the 
same company. The system employed is the Schlesinger, 

Designing Dvnamo-Electric Machines. — Until very re- 
cently the designing of dynamo-electric machinery was an em- 
pirical matter. The practice was to roughly guess, from the 
dimensions of some similar machine, about what the dimensions 
should be to give the required output, and, after the dynamo was 
built, to change the number of revolutions or the winding of the 
fleld-magnets until the required conditions were fulfilled. Some- 
times even this would not suffice to bring the machine to its output, 
in which case another was built. In the last two years the papers 
of Mr. Kapp and Dr. Hopkinson, together with the growing habit 
of treating a magnetic circuit in the same way that ordinary electric 
circuits are treated, introducing the idea of magnetic resistance, 
have greatly increased the certainty with which dynamos may be 
designed. In fact, from experiments on one machine of a type, we 
can design another of the same type to give any required output, 
with considerable accuracy. While this is not generally recognized 
in this country, it soon will be, and a great deal of expense and 
energy will be saved ; besides which, a consideration of the mag- 
netic resistance of various parts of the magnetic circuit of a dynamo 
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shotikl im]>ruve ilie designs of machiiiM now being built. The 
bcsi dimeniions lo give the different parts of any dynamo is a per- 
feclty det'inile problem, involving, bcsideii questions of clecirical 
efficiency, questions of the cost of the iron and wire ^ind labor. How- 
e\-er. the problem can be solved, and each maker of dynamos 
should have it solved- In a recent paper. Professors Ayrlon aud 
Perry have considered the magnetic circuit of dynamo machines, 
and have arrived at some important conclusions. Considering the 
resistance of the magnetic circuit, they iintl, ihai, when a machine 
is working at its host permanrni output, its iron magnetic resist- 
ance plus the air magnetic rcsisiantc uf the clearance is equal lo 
the air magnetic resistance of the space on the outside of the anna- 
lure occupied iiy the winding. The pajier of Professors Ayrion 
and Pern', with those above mcnlioned, will grcally aid in the 
improvement of dynamo<electric machinery. 



MENTAL SCIENCE. 
The Relative Legibility of the Small Letters. 

Reading is oneof the most widespread of modem activities, and 
the endless muUiplication of hooks and cheap e<liiii)ns makes a 
Study of the factors of this process of grc.it importance. In the 
end the process reduces to the differeniiation nf black or colored 
marks on a while or culorcd surface. " tJlack on svhitc ' is current 
as an expression for clearness, leaving the question of the shapes of 
the letters as the important one. Inasmuch as the Roman .nlpha- 
bci is in use for the chief languages of civiliiaiion. and a large ma- 
jority of the ch.iracters are formed by the small letters, the investi- 
gation of the forms of these letters Is naturally the point of prime 
value. If by any means wc cin make the reading of these letters 
an easier task, the improvement, however tnifuiie. when multiplied 
by the number of times the letter is read, will be very great. This 
is. however, not the only consideration. Tint and quality of p<ipcr. 
length of lines and spaces between them, the siic of the letters and 
their distances from one another. — ail affect the legibilily. The 
<nd to be aimed at is to attain •■ the greatest legibility to the 
square inch." with due regard lo taste and economy. The .solution 
of this problem has been experimentally attempted by Dr. Javal 
and by Dr. CaElclt. and has recently been again studied with im- 
proved apparatus by Mr. E. C. Sanford {Amfrkan 'Journal of Psy- 
tAoiitgj: May. 1888). 

The first method of obtaining an order of legibility of the letters 
consisted in measuring the disUinccs at which they could just he 
read. The letters were fastened to the edge of a rotating disk, and 
were viewed through a square hole of 3 centimetres, in a black 
screen placed in front of the disk. Test-type letters of a clear 
bold pattern were used, the short letters being about 1.8 and the 
long letters about 2.2 millimetres high. The whole apparatus was 
mounted on runners sloping upwards from the door at an angle of 
about fourteen degrees, and could be moved lo any distance from 
the eye by pulling an endless cord. 

The first iiielhud of these distance-tests consisted in showing the 
letters at a tixcd distance for the whole alphabet, and noting the 
number of limes e.tch letter was rightly and wrongly named, as 
well as the letters with which it was tiahlc to be confusral. An- 
other fixed distance is then chosen, and the test repeated. The 
result, with five subjects and the letters at distances varying by lu 
centimetres from about 1,5 to 3.3 metres, was as follows, the num- 
bers expressing the pcrccnugc of cases in which the letters were 
correctly read ; — 



M. 90.9 


V. 71.0 


jr, 63.0 


ft. 46.2 


V.'. 88.1 


*. 70.9 


<i. 60.8 


i, 46.3 


/.844 


l>. 70.4 


/, 60.6 


t. 45.1 


J*. 84.3 


y,70A 


/. 58.6 


<». 44-9 


y, fio.9 


A. 69.9 


u. 55.3 


». 34-' 


r. 78.7 


^,68.3 


*. 53-0 




J. 77.6 


ir.68.3 


'.46.5 





These percentages are based on about three hundred answers for 
each letter, the preferred letter being counted as tlie only answer in 
cases of doubt between two or more letters. 

From the same record we can obtain an order of the liabihly of 
the letters to confusion and the chief causes of confu»on. This 



order is substantiaUy the same as the former, and would be still 
more closely like it were it founded on precisely the same data. The 
order, with thcletlers most likely lo be confused with them, as well 
as the percentages o( cases in which the confusion occurred, are 
given below : — 

m with w, 53. M with 6. 51. 

w •' V. 53. X " «, 19: s. 15. 

fi " »". 44. a " w. 16', ft. 14; J, 13. 

/ " '",37. s " ii, I4;rr. 13. 

r •• V, 13. / " i, 39 : J. 3ft. 

9 " g.yo. y " «. 18: *. '3- 

/■ " /. 25 :/. 31- » " '. s8- 

V " r, 33. / *■ /'. 40. 

(■ •• >*. fti. H " a, 41. 

J " ag, 22. ( " e, 40. 

jf " r, 12 : /, 10. « " f. 19; S, 17; a, 16. 

» " A. 45- , ^ ■• ^ 34 : ". 23- 

-t '■ X. 34. « " f. 34 ; ^. 23. 

Mr. Sanford also tested the letters by setting ihcm so far away 
that ihey coiild not be read, and then having the subject slowly 
draw them near tiniil he could read ihcm ; in general, recording 
both the distance at which the subject would first hajr-trd a guess, 
and the distance at which he felt confident that he had correctly 
read the letter. Here differences in eyesight of the subjects tested 
make average results meaningless, but the order for any one sub- 
ject agrees f.iirly well with that obtained by the other lest. If the 
letters be divided into three groups of eight, ten. and eight,— calling 
those in the lirsl group good, (hose in the second fair, and in the 
third poor. — all the orders .igree In making u/, m. q, good ; b and 
X, fair; and *, o. c, i. ^, poor : and the balance of the evidence 
goes lo make the good letters, w, w. g. p, v. y. j : ihc ten f^r ones, 
A, r, ft.g, i. A -*•. /. «, td ; and the eight poor ones, a, t, 1. m, c, c, S, 
and €. 

By an ingpnimis apparatus a dark box in which one of tfle letters 
was set could be illuminated for a very minute yet accurately 
measnrable lime, and the proportion of cases in which each letter 
could be correctly named when seen for a detinile fraction of a sec- 
ond would again measure its relative legibility. The letters were 
exposed for limes varying from .0013 (n .004 of a second, and each 
Letter was shown about two hundred times. A table comparable 
with ihat for distance is given below : — 



m, 83, 


/.61. 


A. 47. 


». 34. 


W.73. 


>,6i. 


r+s. 


'.3^ 


d.617. 


/.58. 


.T, 43. 


s.rj. 


{r.66. 


A 52. 


'•39. 


r. 26. 


V, 63. 


/. 49- 


"•39. 


'.n- 


y, 63. 


/.48. 


», 38. 




y.6i. 


g'A7- 


rf.3S- 





The order of legibility by the two methods agrees very well, and 
yields the important conclusion that the letters read at the greatest 
distance are also the letters mosl rapiilly recognized ai an ordinary 
distance. The order for the two methods, as well as thai found 
by Dr, Cattell by a different mode of time -measurements, are: — 
Order for time, mwdijfyjp k/Mighrxt ouanesca 

Order for tlistancc, wmijpx'yjf hrdgkbxlnu atisixsi 

Order (or time (Caitcll). itkmghbptu u/jh/cra/n axy^cs 

It so happens, that, of ihe dght letters mosl fully represented in 
a full font of type, three 1^, a, s) are the very letters that all the 
tests agree in regarding as the worst, and six <V, a, s, 0, i, t) are 
among those regarded as poor by two of the results. 

Among the deductions formed from this study arc. that the con- 
centration of clifTereniia is an important aid to clearness, while the 
Lack of it Leads to confusion. Thus. b. d.fi, g, are all made of a 
straight stem and a loop, and yet are easily distinguished (except 
that t is confused with A) ; while g and a, though having few 
points in common with other letters, are confused with several. 
The group of confusables [€, o. r\ should be differentiated, the c 
being left wide open, and some oihec form, such as the Greek t. or 
an B with square corners, substituted for<r.' u, n. a, should be sim- 
ilarly treated ; h, a. n. having their openings kept well open, and a 
changed perhaps to an inverted v ; s, too. needs reform, and a shape 
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Kke / was found to have several advantages. Though not final. 
these observations show what letters are good, and to a certain ex- 
tent why they are so ; they similarly point out those that need reform, 
and surest the direction in which reform should take place, and, 
quite as important, furnish us with a method of accurately testing 
the advantages of any system of letters that may be proposed. 

One remark should be added. It is, that the legibility of the 
letter is not altogether an objective factor, but depends on the fa- 
miliarity of the letters to the person reading them. Just as it has 
been shown that we are not as likely to name or write one number 
as another when told to name a number, so the letters are not 
equally present to our minds ; and certain letters will be more often 
recognized or confused because we more constantly have them in 
mind. The same process operates against the comparison of a new 
form of letter with a conventional form ; for the new one, not be- 
ing familiar, is less likely to be recognized because more rarely 
present to the consciousness of the subject. Similarly, if the sub- 
ject is informed that a certain letter is no longer to be shown, the 
very same impression that would have led him to pronounce in 
favor of the omitted letter will now have a different effect. In the 
experiments a similar result, due to the omission of a certain letter 
wiihout the knowledge of the subject, was observed. 

Notes on Hypnotism.' — Dr. A. Dichas has made a detailed 
study of the memory in the hypnotic state, and summarizes his 
main conclusions somewhat as follows : (i) during the hypnotic 
sleep the subject remembers the experiences of his waking life as 
well as of previous hypnoses ; (2) in hypnotism there is often an 
exaltation of the memory, and at times a change in its content, 
leading to the assumption of a foreign personality ; (3) the memory 
of what has been going on during hypnosis is usually lost, it can 
often be revived by a simple suggestion, and at times the memory 
of a suggested hallucination may linger on, and influence the wak- 
ing condition ; (4) the operator can at his will have any of the acts 
of the hypnotic state remembered or forgotten by making this a 
part of a suggestion; (5) suggestion seems to be largely explicable as 

unconscious memory. Dr. Cybulski has studied the power of 

hypnotic subjects to hypnotize themselves. He finds that such 
subjects strongly imagine for a minute or less that the operator 
commands them to go to sleep, and the desired result ensues. 
Furthermore, if the subject, on going to sleep, imagines himself 
controlled by a certain person, then, even though another sent him 
to sleep, he will be subject to the former, and not to the operator. 
These observations show the importance of the subjective element 
in the process of hypnotism, and indicate the method by which the 

subject unconsciously takes suggestions and acts upon 'them. 

Dr. Berkhan has applied hypnotism to the amelioration of the 
hearing of the deaf. He tested the hearing of nine deaf boys, and, 
after hypnotizing them, spoke to them and had various noises 
made before them. The hearing of four of them was found to be 
improved, and the improvement is reported as still persisting after 
eighteen months. 

HEALTH MATTERS. 
Alcoholic Trance. 

Dr. T. D. Crothers of Hartford, Conn., at the recent meeting 
of the American Medical Association at Cincinnati, read an inter- 
esting paper entitled ' Alcoholic Trance : its Medico-Legal Rela- 
tions.' In discussing this subject he said that the statements of 
prisoners that they had no memory or recollection of the crime, or 
the circumstances associated with it, are not often doubtful excuses 
to avoid punishment. Certain physiological conditions, supported 
by clinical facts, indicate beyond all question that such statements 
are often psychological truths. 

In somnambulism the person may go about, and do many intri- 
cate acts, without consciousness or recollection of them afterwards. 
In epilepsy distinct periods of unconsciousness occur. Acts unu- 
sual and often violent follow, which are never remembered. In 
mania these memory-blanks are common, and the person is an au- 
tomaton, acting without any conscious influence of the present. 

■ The leader i* referred lo an exhaiuiive review of work* on hypaotwin in the Mky 
nnmber of the A mtrican Jaurnal of Piycholegy. 



These are familiar illustrations of some unknown pathological and 
psychological states of the brain, in which memory is suspended or 
cut off, and the operations of the mind go on without realization of 
the surroundings or the influence of experience. This is some ob- 
scure form of psychological palsy, in which the person has no rec- 
ollection of his acts during this time. 

From the many clinical studies of cases which have been made, 
the following general conclusions seem to be sustained : — 

1. Alcoholic trance is not an unusual condition in inebriety. The 
victim is literally an automaton, and acts without memory or con- 
sciousness of passing events, — a state which may last from a few 
minutes to several days. 

2. It is distinct from epilepsy, hysteria, or any known forms of 
mania, and is found associated with some unknown condition fol- 
lowing alcoholic poisoning, continuously or at intervals. 

3. This condition is probably one of brain-exhaustion, followed 
by a lowering of consciousness till events are no longer clearly re- 
membered; or a suspension of nerve-force in certain directions, 
closely allied to paralysis of certain brain-functions : hence there are 
profound disturbances of brain-centres, and impaired and lessened 
responsibility. 

Dr. Crothers has obtained the records of a targe number of trance 
cases, and his paper gives many of these in detail. 

One group of trance cases seems never to do any thing outside a 
natural, accustomed order of every-day life. Thus, a farmer in 
this state goes on with his regular work. A physician continues 
to visit patients, and a railroad-conductor attends to all his usual 
duties, without any memory of these states. A second group of 
trance cases seems prominent by unusual acts and thoughts. Thus, 
a banker in (his state left his regular work, and went round deliv- 
ering tracts in the lower parts of the city. A quiet, retiring man 
became vociferous, bold, and aggressive. A peaceful man was 
combative, a truthful man untruthful, and a conscientious, re- 
ligious man was treacherous and sceptical. Later, these events 
were perfect blanks in their memory. In a third group of trance 
cases, some unusual line of conduct seems to grow out of the sur- 
roundings unexpectedly, or some old buried thought or conception 
comes to the surface. Thus, a clergyman insists on riding with 
the engineer on the engine. A sceptical physician takes part in a 
prayer-meeting. A merchant goes round threatening to kill an old 
schoolmaster who punished him in boyhood. A wealthy man has 
a new will written, disposing of his property differently every time. 

In the two last groups criminal cases occur most frequently, al- 
though some ver>' remarkable instances have been reported under 
the first group. In a little work entitled * Alcoholic Somnambu- 
lism,' Professor Jerusky of St. Petersburg mentions the case of a 
chief of police, who was an inebriate, ordering the arrest and exe- 
cution of two suspected Jews. His orders were carried out in 
form, but not in reality. A day later he recovered from his trance 
state, and had no recollection of the past : he had total amnesia of 
this act. Another case is cited of an officer who ordered a house 
burned down, on the supposition that its inmates were preparing 
to destroy his command. Two days later he awoke with no mem- 
ory of this event, and could give no reason for the act. 

In these cases the somnambulistic act was along the line of his 
usual work, and performed without the slightest consciousness of 
its nature or consequences. 

The criminal trance cases may be divided into two classes, one 
of which seems to have no history of criminality previous tfi the 
commission of the crime. They are inebriates of active neurotic 
temperament, who have occupied reputable stations in life, and 
belong to the better classes. All crime is unusual with them, and 
apparently grows out of the alcoholic poisoning. The second class 
are the low neurotics and defectives by birth and education. They 
have a history- of irregularities of life and conduct that seems to 
prepare the way for criminal acts, and probably are more subject 
to the trance state because of defective heredity. 

All these cases in court are unrecognized. A degree of reason- 
able conduct up to the time of the crime, and after it, is assumed 
to be evidence of knowledge of the surroundings and consequences 
of the act. No fact of inebriety, or statement of no recollection, is 
thought to lessen in any way the responsibility of the act. 

Clinical facts indicate that in all cases of inebriety there is a de- 
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(cclive hrain-power anH general perversion of heaUliy acl'iviiy ; 
also the door is op«n for many varied nerve-changes and rlegrecs 
of brain inBlabiliiy. which always give a doubt to ihe sanity of ihc 
viciim. The fact of being an inebriate points to an unsound mind, 
and more or less incapacity to act or think normally. 

When the trance slate is determined, the actual responsibility, 
or cogniiancc of right or wrong, is suspended : the ]>rrson is a 
mentat waif, without comp.iss or chart, No evidence of premedi- 
tation or apparent judgment in his actions can cliaiige this fact. 
Any special act may spring from some impression laid up in the 
past, which, when conscious reason is withdrawn, lakes on form 
and semblance. The real condition of the mind is always more or 
less concealed. Where the case is a periodical inebriate, with dis- 
tinct free inter\'als of sanity, a possibility of concealed or masked 
epilepsy should always be considered. Kpitcpsy is likely to he 
prcst-nt. or to follow from some organic tendency or favoring con- 
ditions. When tliis defence of no memory of the act is made, the 
case should receive a thorough medical study before any conclu- 
sion of responsibility can be reached. 

The present treatment of inebriates in courts is nothing less than 
l^al b-orbarism, founded on error and superstition. The oft-re- 
peated statement that " drunkenness is no excuse for crime," as- 
sumes a definition of inebriety that has no supjiort from scientific 
Study and Ihe leaching of facts. 

Inebriety in all cases must be regarded as a disease, and the 
patient forced to use the means of recovery. I-iWe the victim of an 
infectious disease, his personal responsibility is increased, and the 
community with him are Iwund to make the treatment a necessity. 

The following propositions sum up many of the facts men- 
tioned : — 

1. Inebriety must be recognired as a condition of legal irrespon- 
sibility to a certain extent, depending on the character .and cireum- 
stance-i of the case, and the general mental integrity displayed. 

2. All unusual acu or crime committed by inebriates, either in a 
state of partial coma or alleged amnesia, which come imdrr legal 
recognition, should receive thorough study by compeient physicians 
before (he legal responsibility can be determine]. 

3. When the trance state is established beyond doubt, he is both 
legally and practically irrcrspunsiblt: for his acts during this period, 
and each should lie measured by the facts of its individual history. 

4. Inebriety is a disease requiring physical means in the treat- 
ment. Society demands of the patient that he use diligence to re- 
cover : and, so far as he may neglect this, both himself and com- 
munity are responsible. 

5. It is the duly of the Slate to provide asylums, and encourage 
private enterprise to furnish the means and appliances for restora- 
tion. 

6. Lastly, standing on Ihis borderland, and looking back at the 
monstrous injustice and legal crime that is daily committed in the 
punishmi^nt of inebriates, who are practically insane, t am con- 
vinced that the time has come for a revolution of sentiment and 
practice, in which both the inebriate and the community must be 
held responsible, not alone for his actsor the consequences of them, 
but the causes and conditions which have developed in this way; 
then the victim will \k forced to avail himself of every means for 
prevention, resloratjon, and recovery. 

A Nkw MiLllARV Ration. — All the garrisons wilhin the 
limit of the Seventh German Army Corps, we learn from the il/***/- 
u:a/ HtralH. have now been provided with larger samples of the new 
article of foot! which is in future lo form Ihe so-called ' iron ration' 
of Ihc men in the field, his a peculiar kind of bread, in the shape of 
small cubes the siic of a chocoUte-drop. Hude of fine wheat-bread, 
strongly spiced, and calculated lo keep lor a long lime. When 
taken into the mouth, k quickly softens, and is both palatable and 
nutritious. It is chiefly intended for forced marches, when Ihere is 
no lime for camping and cooking, 

Wot-'NUS OF IHE Abdomen. — Modern surgery, aided by 
antisepsis, has enabled surgeons to accomplish results which. 
twenty-five years ago, would have been deemed impossible. This 
Is in no department more marked than in abdominal surgery. 
While formerly a wound of Ihe abdomen, either from a gunshot or 
a stab, was considered almost necessarily fatal, at the present day 



many lives are saved by an operation, which consists in opening the 
abdomen, lying every blood-vessel that may have been lacerated, 
and sewing up any wound which may have been made in the intes- 
tines. One of the most difficult parts of the operation consists in 
finding the iulestinal wound. Dr, Senn of Milwaukee proposes to 
inject per rectum hydrogen-gas. which, he has demonstrated in 
dogs, finds its way through Ihe entire length of the intestine ; and, 
if an oijcning exist, the gas will tscApe. and can be detected. 



DOOK- REVIEWS. 

Three Intraiiuctory I^^ctures on the Science of Thoughl. By F. 
Max Muller. Chicago. The Open Court rubi. Co. 12* 

The.se lectures were delivered last year at the Royal Institution 
in f.ondon. and are intended as an introduction to the subjeet of 
which they treat, and which the author has dealt with more largely 
in his work on 'The Science of Thought.' Many writers before 
Professor Muller had maintained that language is necessary as ait 
instrument of thought, so that we could not think wiihoul it; but 
be goes much further than this, and maintains that language and 
thought are identical. This meaiis, if Uken literally, that the word 
'orange,' when I pronounce it, is identical with Ihe idea of an 
orange which I have in my mind. When stated in this concrete 
form, the absurdity of the theory is manifest, but Professor Muller 
endeavors to escape the absurdity by explaining that the word he 
identities with the idea is not tlic word as actually uttered by Ihe 
voice and heard with the bodily ear, hut the word as heard men- 
tally. 01 in imagination. This, however, does not remove the dif- 
ficuhy ; for the word as heard mentally is not a word at all, but 
only the idea of a word ; so that, when slated in this way, the 
theory means that the idea of a word is identical wiih Ihe idea of 
the thing that it stands for. 

Such. then, is the absurdity inherent in Professor Milller's theory : 
nor docs he succeed in remoring it in any way ; on the contrary, he 
aggravates it by the addition of others. For instance : in his pref- 
ace he undertakes to tell us how language first arose ; and in so 
doing he gives himself away to start with. According lo his theory 
()( thought, we cannot have a concept, or general idea, until we 
have a word to sj'mboliie il ; and he ought, therefore, to .^ccounl 
for the origin cf language without assuming any concepts what- 
ever. We need noi here repeat his whole account of the matler; 
but lie maintains, that, "before we can get a single conceptual 
word, we hrivc to pass through at least five Bt.igrs," and the first 
of these stages is " consciousness of our own repeated acts." Now, 
this conscinusncss involves at least four concepts; (I) the concept 
of an act, since it is not a single act that we are conscious of, but a 
series of acts ; (J) the concept of number, or of many as distin- 
guished from one ; (3) the concept of repetition ; (4) the concept 
of causation, since the acts arc regarded as our acts, that is, as- 
caused by us. Thus, according to Professor Muller's view of Ihe 
origin of language, we must have had at least four concepts before 
wc had a single word ; and, il this is so. what becomes of the 
theory that we cannot have concepts without words.' As anoihcr 
ejtample of Professor Muller's reasoning, take his remarks about 
the thinking of animals. Some one had remarked that animals 
think, to a certain extent at least, and that this proves that thought 
is not identical with language, to which Professor Miillcr replies ii> 
this cunous way : " If we mean by thought that mental function 
which h;is its outward sign and embodiment in language, wc must 
s.iy that animals do not think as we ihink, namely, /'nawr*/!. They 
may think in their own way. . . . But I cannot allow that they 
think, <^w^ cUfine Ikinking by ifKakirtg'' A more ludicrous ex- 
ample of reasoning in a circle it would be impossible lo find. 

Professor Miillcr's theory is such a one as we often get when a 
scientific specialist undertakes to deal with Ihe problems of philos- 
ophy. Such a man is apt to think that all philosophical problems 
can be solved by Ihe methods and principles of his science ; and 
the consetjuence is a great deal of unphilosophical reasoning. 
Thus, we have had malhcmalicians who thought that mathematics- 
was the key to philosophy ; and in our own time the biologists have 
put forth similar claims; and now comes Professor Max Muller. 
maintaining that philosophy is only a problem of language. Bui 
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philosophy is broader than any science, broader than all sciences 
together, and cannot be comprehended under the formulas of any 
of them. 

Bibliographie des Modernen HyPnotismus. Von Max Dessoir. 
Berlin. 8". 

To realize the great activity in the study of hypnotism now pres- 
ent in all parts of the civilized world, nothing could be more ser- 
viceable than this bibliography. There are included no less Chan 
eight hundred titles ; and these are devoted to the modem, scien- 
tific phases of the study alone, excluding references to the history 
of the topic, as well as the works of those who wrote when the 
topic was in a pseudo-scientific stage. By this plan seven-eighths 
of all the writings catalogued fall in the period since 1880. The 
increase of interest in the topic since 1880 can be read off from the 
increase of publications year by year. In 1880 there were pubHshed 
14 works pertinent to this bibliography; in 1881,9; in 1882, 39; 
in 1883. 40; in 1884, 78; in 18S5, 71 ; in 1886, 131 ; in 1887. 205; 
in 1888 (January to April), 71. The countries in which the activ- 
ity in hypnotic studies is greatest are likewise indicated by the lan- 
guages in which the publications are issued : 473 are in French; 
102 are in English, of which 40 come from America ; 88 in Italian ; 
69 in German ; 22 in Danish ; 16 in Spanish : 12 in Russian ; 6 in 
Dutch ; 4 in Swedish ; 3 in Norwegian ; 2 each in Polish and 
Hungarian ; i each in Portuguese and Roumanian. The classifica- 
tion of the topics is a very convenient one. We have first the gen- 
eral works (191 in number) ; then those with a more special medi- 
cal interest (of which there are 199); next those on magnetism 
(36), on the physiology of hypnotism (62), on its psychological and 
pedagogical aspects (85), on its forensic aspects (43) ; and, finally, 
sections on telepathy (81 ), mesmerism (58), and miscellaneous (46). 
Under each section the titles are arranged by date of issue, and 
cross-references to other sections are given. There are also ref- 
erences to the numbers treating of the works of the Nancy school, 
of the Paris school, the question of simulation, of suggestion, of the 
practice of hypnotism and its theory. No trouble has been spared 
to make the bibliography convenient; and, to enable the author to 
maintain its completeness, he requests that books and articles on 
the topic be sent to him at W. Kdthenerstr. 27, Berlin, Germany. 

Die Eksiasen des Menschen. Von Paul Mantegazza. Tr. 
by Dr. R. Teuscher. Jena. 8**. 

Like many of his eminent countrymen, such as Lombroso, Mor- 
selli Sergi, Buccola, V'ignoli, Mantegazza belongs to the psycholo- 
gxal school of naturalists, and devotes his main efforts to bringing 
into the domain of science groups of facts that have hitherto been 
left to grow wild in the open road of speculation, or have been per- 
versely cultivated at the hands of mercenary pscudo- scientists. 
His three works treating from various points of view, but with the 
anthropological, pedagogical, and psychological interests ever up- 
permost, of the sexual relations of mankind, indicate one phase of 
his labors, while another is suggested by his work on facial expres- 
sion. He combines with his scientific interests a deep feeling for 
nature, both in the phenomena of land and sea and in that more 
specially inviting subject conveniently termed 'human nature;' 
and this is brought to the front in his essay on the art of being 
happy {Science, Dec. 9, 1887). Add to this that the author is a 
wide traveller, a careful reader, and an excellent stylist, and it is 
not difficult to understand that whatever he writes is likely to be 
interesting reading. In the present volume this expectation would 
not be disappointed. Under the head of human ecstasies are here 
included all those many extremes of emotion that lead to the for- 
getting of self, and in their extreme forms to a condition closely 
allied with the phenomena of hypnotism. It is this connection that 
lends an especial interest to the study of these phenomena, and res- 
cues many apparently incredible and inexplicable narratives, espe- 
-cially in the history of religious devotion, from the scepticism with 
which they have been regarded. Moreover, as scientific psychology 
widens its domains more and more, it finds a large class of phe- 
nomena capable of only such a lenient and elastic treatment as are 
the classification and description of diseases. At best one can 
empirically describe and diagnose, leaving it to the future to gain a 
clearer insight and to deduce important generalizations. By 



singling out the ecstasies of mankind as the heading of a chapter 
in descriptive psychology, Mantegazza has done a real service to 
that science, which he himself acknowledges is still in its ' prat- 
tling ' stages. 

Rudimentary forms of minor ecstasies are to be found in ani- 
mals. There are not only love ecstasies, but, as those passionate 
delights in activity visible in an unchained dog indicate, a motor 
type of ecstasy: while the admiration of the bower-bird for its 
work of art, or the self-admiration of the strutting peacock, shows 
the beginnings of an aesthetic absorption. In man. and more espe- 
cially in the man of civilization, the forms of ecstasy are many. 
We see not only ecstatic states brought about by the exercise of 
normal physiological functions, but even more by extreme devotion 
to artificially acquired pjossessions. Under the first head we con- 
template the all-absorbing love of a mother for her child leading to 
deeds of astounding self-sacrifice, and to moments of rapturous 
adoration ; we witness, though more rarely, the devotion of child 
to parent, remaining as a rule on a more respectful, contemplative 
stage ; we read of the mutual love and devotion of brothers and 
sisters, of the soul-stirring compact of friend with friend that 
played so large a rSU in the friendship of classic times; we must 
even add the instances of Platonic love so often decried as impos- 
sible, but warmly defended by Mantegazza, to the crowning passion 
of romantic love, if we are to grasp the broad extent of the 
ecstatic horizon. The most interesting as well as the most com- 
pletely described ecstasies are those connected with religion. 
These are most closely akin to the exaltations of love, and the 
devotee often calls herself (for women are more prone to this than 
men) the bride of her Saviour. Mantegazza confines his descrip- 
tions to the ecstasies of Christian religionists, though he could 
have found material in the history of all Oriental religions. St. 
Theresa is the type of religious ecstatics, and the minute descrip- 
tion of her own feelings and passions that she has left form a very 
interesting psychological document. With her the deepest passion 
was for a more intimate communion with the divine essence, — a 
religious contemplation freed from the trammels of a sensuous life. 
Of such a nature, too. were the ecstasies of Plotinus. by which his 
philosophic insight was gained. This is the condition that leads to 
mysticism, and it has been claimed that a simitar state of super- 
sensuous, dreamy abstraction follows the taking of certain drugs. 
In another kind of religious ecstasy the passion for self-denial and 
self-torture is uppermost. The feeling that every transgression, 
however slight, must be absolved by inflicting pain, the feeling of 
unworthiness, of being a sinful being, seizes the soul, and drives 
the devotee onward to more and more intense tortures, until pain is 
no longer felt and the body subjugated. Here occur such marvels 
as the stigmata, or flowing of blood from definite regions of the skin, 
in the shape of a cross, or from the hands and feet. The same 
thing has within recent years been witnessed in very sensitive hys- 
terical hypnotic subjects as the result of a suggestion, and thus in- 
dicating what an extreme influence nervous states have over nor- 
mally automatic, involuntary processes. The conditions of cata- 
leptic rigidity, of trance that we now artificially induce, were seen in 
religious ecstasy, and, according to the beliefs of the time, were 
converted into cases of possession by evil spirits. Asceticism, 
with hallucinations caused by fasting and fatigue, is another fertile 
cause of religious ecstasy. All these instances deserve careful 
study from all who would grasp the various forms in which mental 
phenomena present themselves in nature. 

Patriotism may be so supreme a motive in a man's life that it 
acquires an ecstatic intensity, and in Mazzini our author finds such 
an ecstatic. We must also condescend to enumerate under the 
same head all the devotions of men to favorite pets. There are 
real cases of ecstatic love of a master to his dog,_his horse. Here, 
too, belong all those hobbies and mania (crazes) that, according 
to their nature, save the mind from ennui and inactivity, or blunt 
the susceptibilities. The miser gloating over his gold, and the 
book-collector over a musty treasure, are both in a minor form of 
ecstasy. There remain a large class of high emotional and intel- 
lectual ecstasies in which genius finds its sphere. The aesthetic 
raptures, whether addressed to the beauties of nature or of art, are 
among the most real and ennobling, because they touch one of the 
deepest chords of the human soul, and one that has ever responded 
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to the advance of human culture. The car. as well as. and even 
more readily ihaii, the eye. bccoincs the avenue by which ecstasy is 
approached : and the wonderful effects of martial slrains, or the 
deeply touching notes of ihe human voice, have always been among 
the poet's favorite themes, Ecstasies of thouylil. of contempla- 
tion, are vouchsafed to the few. Kant declared that nothinfj so 
filled hitn with awe as the slarry heavens above and the moral law 
within, thus indicating two approaches to ecstasy. The flights of 
poetic iin^Kin.tlion. creating worlds harmonious and beautiful, are 
of a kindred nature, The swaying of the masses by the eloquence 
of a bom orator, who forgets himself and his hearers anti feels 
himself inspired for the occasiun. is ;inulher ph.tse of this same 
ecstasy. The inloxtcaiion of power that so often leads lo iis abuse, 
and has given rise lo the phrase 'insanity of power,' is again a 
type of ccst.i.sy. Finally, all those moments of fruitful discovery 
when the mysteries of nature arc glimpsed, a new conlribution to 
human knowledge ciiade. a novel train of ihoughl begun, are mo- 
ments of creative ecstasy. In evei^' field o( hum.in activity there 
are possibilities of greatne&s; and all these have a common 
element, just as the views from all high mountain-peaks present a 
close similarity. From the study of these ecstasies, we return with 
& fuller appreciation of their grandeur and their value, with a reali- 
ntlon of iheir dangers when diverted into morbid ciianncls ; we 
realize, loo, what A great rtJ/f they have played in human history; 
and ihey suggest thai man cannot be more aptly described than by 
defining him as an inspirabic animal. 



NOTES AND NEWS. 



D. C. Heath A Co. will publish shortly a translation of Paolo 
Mantegazia's 'Testa, a Book for Boys.' It is a comp:inion Imok 
lo De Amicis' ' Cuote.' The translation will be made under the 
supervision of Prof. L. I>. Ventum of Boston, »nd of the Sauvcur 

Summer School of Languages. Cassell & Co. have nearly 

ready a sccomi edition of ' Vachts and Yachting.' The original 
work consisted of four papers. — ' A History of American Yacht- 
ing.* by Cspt. R. F. Coltin ; ■ The Mayflower and Gakiiea. Races of 
, 1886.' by C, E, Clay : • American Steam-V.ichting,' by E, S. Jaf- 
iray; and 'British Yachting.' by C. J. C. McAllister. These pa- 
pers had one hundred and ten illustratinns by F. S. Corxens, com- 
prising pictures of &1I the famous yachts of recent times. C. E. 
Clay has now coverpd the subject from t886 lo date, and Mr. Coz- 
icns has provided sixteen new cuts. The J. B. Lippincott Com- 
pany have in press 'An Elementary Treatise on Human Anatomy,' 
by Joseph Leidy ; 'A Cyclopaedia of Diseases nf Children,' by [Jr. 
J. M. Keating; 'Animal Life of the Seashore.* by Angcio Hcilprin 
in Ihe Inicrn-ilional Scientific Scries; and 'A Popular Historj'of 
Music' by /amcs E. Matthew, with one fiundred and fifty illustra- 
tions, consisting of portraits, musical inslruFnents. facsimiles of rare 

and early musical typography, etc, Frederick Warne fie Co. 

have in preparation 'A Pictorial Natural History Library.' in three 
volumes, which will teach with more than a thousand illustrated pic- 
tures Ihe facts that children devour so greedily. W. U. Clarke 

Sc Co. (successors to Clarke & Carrutlu. 340 Washington Street, 
Boston, will publish shortly 'Among the Thcf^ogies," by Hiram 
Orcott. LL.D. Ginn & Co, have just ready Benjamin Frank- 
lin's autobiography, with notes and a continuation of his life, by D. 
H. Montgomery; 'Topics in Ancient History," by Miss C. W. 
Wood of Hoiyokc Scriiinaiy ; 'Arabian Nights.' in their scries of 
Classics for Children ; ' Ciesar's Army." a study of the military art 
of the Romans in the last days of the Republic, by Harry Pratt 
Judsan of the University of Minnesota; ' iJrscriptive iJeometry," 
by Linus Faunce of the Massachusetts Institute of Tcchnolog)-; 
'Entrance Exammalion Papers,' compiled by Dr. John S. White 
of the Berkeley (New York) School : and (juesiions prepaietl to 
accompany Fiske-lrnng's * Washington and His Country,' as a help 

to tcichers using this as a test-book o( United States history. 

Scribncr & Welford have just rc.i<ly a volume entitled ' Princeto- 
niana — Charles and A. A. Hodge, with Class and Table Talk of 
Hodge the Younger,* by a Scottish Princetonian. the Rev. C. A. 
Salmond, which contains a full biography of Rev. Dr. Charles 
Horige (1797-1878), and of his son. the Rev. Dr. A. A. Hodge. 
Excellent portraits ol the two professors, as well as one of Dr. 



McCosh, contribute to the attraction of thts volume. They have 
also just ready a volume on ' Tropical Africa." by Henry I3rum- 
mond. who gives a remarkably interesting account ol his recent 
travels In Central Africa, with one or two chapters of natural his- 
lor)'. and notes regarding the latest ph.ises of the slave-trade and 
African politics generally. They will shortly issue ■ The Letters of 
Frederica Sophia Wilhelmine, Margravine of Baireiith. and Voltaire.* 

Harper & Brothers published on the ijth insl. •Stepniak*s* 

last book. "The Russian Peasantry,' for which it is claimed that it 
is Ihe most instritctivcr and interesting work that h-ia been produced 
by this remarkable writer, and Is written evidently with self-restraint. 
They will soon issue in book form the practical house-keeping ar- 
ticles which have been contributed to /far^r'i i^uxrtr by Christine 

Terhune Herrick. a daughter of M.irion Harland. The Chau- 

/rti/yiMir for July gives the location of foriy-three summer assem- 
blies modelled after the original one at Chautauqua. N.Y., and an 
outline of the work done in each. Of these assrmblies, fony-one 
arc located in twenty-one different States and Territories of the 
United States, one is in Canada, and one in England. The sessions 

varyin length from three days to two months. ^ In John Bogart's 

article on • Railway Engineering Keals,' in the July Seri&iur's, will 
he a full account of life in a pneumatic caisson, far below the sur> 
face of the water, during the construction of bridge foundations. 

— jV*»/w/-ir slates that the following were elected foreign mem- 
bers of the Royal Society on Thursday, May 31 : Prof. Edmund 
Beccjuercl of Paris, distinguished for his researches on the effects 
of light on bodies, especially with reference to phosphorescence : 
Prof. Hermann Kopp of Heidelberg, for his researches on atomic 
volumes and boiling-points; Prof. Eduard K. W. Pledger of Bonn, 
for his researches in pbysiolog)-, especially in relation to irritability 
of nerves, respiration, and animal heat ; and Prof. Julius S'lchs of 
Wurzburg. for his researches in botany, especially vegetable physi- 
ology, 

— A despatch from Brussels dated June 18 states that the Kon- 
go ofTiclals here think that Ihe report received from a messenger 
from the Aruvimi was due lo confusion regarding Ward's journey. 
Still they are anxious as to Stanley's fate, chiefly because Emin Bey 
had heard nothing of Ward, and had received almost positive con- 
hrmalion nf the hostility nf tribes between the Aruvtmi and Wadelai 
from officers who had journeyed there. Several Belgian explorers 
offer la go in search of Stanley, but only by the Kotigo route and 
with a caravan of at most twenty men. 

^Thc House Committee on Appropriations proposes to reduce 
the field force of the Coast and Geodetic Survey from sixiy-lwo 10 
fifiy-eight men. 

— The commissioner of tish and fisheries has asked for an np- 
propriaiion of thirteen thousand dollars for the establishment and 
maintenance of a fish-cukuial station, under the United States Fish 
Commission, in the Oiark region in south-western Missouri. The 
cotrmissioner says thai the neighborhood of Neosho, Newton 
County. Mo., affords favorable conditions for the establishment bf 
such a station. 

— Mr. William Walter Phelps has introduced into Congress a 
bill to purchase from Stephen Vail of Morristown. N.J.. the original 
telegraphic instrument, or recording receiver, invented by his father. 
Alfretl VaiL and used upon the first telegraphic line ever con- 
structed. —that between Washington and Baltimore. — and to 
transmit the first message ever sent : " What hath God wrought? " 
The purchase of this insiniment is strongly recommended by the 
officers ol the Smithsonian Institution. The price is len thousand 
dollars, 

— In Scieiui' of March 36. 1886, our Vienna correspondent re- 
ferred to the then newly invented gas-lamp of Dr, Auer of Wels- 
bach, Austria, The principle of Dr. Auer's lamp is no new one. 
Every one knows the Drummond light, in which a cylinder of lime 
is brought lo incandescence by a burning mixture of hydrogen .and 
oxygen. But all lights of that character have failed to come into 
commercial use. because the material to be acted on by the heat 
has always been present in considerable mass, and has rctjuired 
gas under pressure and a very high temperature to bring the mass 
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to incandescence. In the Welsbach light, now on exhibition in 
New York, the incandescent substance is used iri an extremely 
thin or attenuated form, requiring the minimum heat to produce 
the maximum of light. The principle of the invention will be 
understood when it is described as a hood or mantle of finely 
divided but perfectly coherent refractory oxides of lanthanum, 
zirconium, and yttrium round the flame, of a Bunsen burner. The 
iamp has given satisfactory results so far. 

— We learn from the Engineering and Mining Journal that 
the Alliance Aluminium Company has been formed in London, 
England, with a capital of ^500,000, for the purpose of manufac- 
turing aluminium, sodium, and potassium. The company owns 
the English, German, French, and Belgian patents of Professor 
Netto for the reduction of aluminium from its compounds, and for 
the manufacture of sodium and potassium ; the processes of Mr. 
•Cunningham for the reduction of the above metals ; a process for 
the manufacture of artificial cryolite by the regeneration of its slags, 
provisionally protected by the inventor, Mr. Forster, Lonesome 
Chemical Works, Streatham ; a process invented by Professor 
Netto and Dr. Saloman, of Essen, Germany, by which this metal 
<an be raised to the highest standards of purity on a commercial 
scale. Exhaustive experiments have been made at the works of 
Krupp at Essen to test the practical value of the processes, and it 
is stated that he has the means of making the metal in tons. In- 
stead of beads or marbles, solid chunks of the purest aluminium 
Icnown, weighing from five pounds to one hundred pounds (accord- 
ing to the size of the converter), are deposited at every fusion of 
the ingredients, chief among which are sodium and cryolite. The 
•company has a contract with the owners of the cryolite-mines in 
"Greenland to supply it with practically the entire output. It is 
stated that the patents of the company enable it to manufacture it 
.at considerably less than one shilling per pound. 

— An interesting fact in the history of I he movement for indus- 
trial training in the public schools of Washington is its connection 
with Cooper Union, that unique institution of which New York is 
-so justly proud. As already stated in Science, industrial drawing, 
including moulding in clay, and construction in card-board, etc., has 
■long been a feature of the Washington schools. The supervisor of 
.drawing, Mrs. S. E. W. Fuller, who for fifteen years has guided the 
work, was trained in the Cooper Union in those early days when, 
with an enthusiasm and thoroughness not excelled by later institu- 
tions and a wise prevision of coming demands, it brought art and 
industry into their proper relation as means and purposes of educa- 
tion. 

LETTERS TO THE EDITOR. 

*^ Carrts^andtutt art rtqutitedtobt at brttf as fattihl*. Th* tariltr't naiHt it 
4m atlcata rtquirtd at proa/ of good faitk. 

Twtttf cofitt 0/ tkt numbtr cOHlaining hit eemmuHieatieH roitltt /urnithtd 
_fr*t ft any eorrttpondtnt an rrquttl. 

The editer ^uilt bt glad to fublitk any qHiriit cantonant raitk tkt ekaracttr tf 
■fkt j'omrmal. 

An Unusual Auroral Bow. 

I WAS much interested in Mr. D. S. Kellicott's communication in 
-your issue Of June i, describing a peculiar form of northern lights ; 
particularly so, as it was my fortune to witness a similar phenom- 
•enon in 1881. On July 2 of that year, the day on which President 
Garfield was shot, at about 9.20 in the evening, faint streaks of 
4ight were observed on the northern horizon. I then observed a 
streak of cloud-like light ascending at about the east-south-east 
"horizon. Looking around, I saw a similar streak at an opposite 
point. In a short time these streaks blended into one in the zenith, 
forming an arch overhead. There was a bend or crook in this 
4Lrch ; just at what point I do not remember, as I made no note of 
it, but 1 think at or near the middle. Presently the streak began to 
.grow narrower ; then it changed and broadened again, until it be- 
<ame wider than it was at first; then the southern edge resolved 
itself into parallel bars at right angles with the arch ; shortly after, 
the northern edge resolved itself into similar bars, which moved 
rapidly towards the west ; presently the bars at the southern edge 
■of the arch either vanished or blended with the others, and they 
all glided swiftly by towards the west ; the bars gradually became 
fewer and fewer, until they could be seen only here and there 



gliding along; and at last the whole arch faded entirely away. 
During all this time the lights in the north had been shining, and 
when I retired for the night they were still to be seen. 

I have copied this description from notes which I took at the 
time. I have seen other interesting auroras, but never have seen 
the arch overhead since. FRANCIS H. ALLEN. 

Wat Rosbury, Mas* , June 13. 



Concerniag the Mootville Serpentine. 

The statement made by your correspondent in your issue of June 
15, regarding work done by me on the Montville, N.J., serpentine, 
induces me to add a few additional particulars on the subject. 
This I am the more inclined to do, since the paper giving the full 
results ot my work is as yet unpublished, but is awaiting its turn in 
the Government Printing-Office. 

The origin of serpentinous rocks, by a process of metasomatosis, 
from the various members of the pyroxene group, is a matter by 
no means new to petrographers in general, and has been noted by 
Dana in the Hmestone-beds of Westchester County, N.Y., as welt 
as by Emmons and Cross in those of the Leadville region. None 
of the cases, however, can compare in point of beauty with thai at 
Montville. Here, in a coarsely crystalline, highly magnesian 
limestone, were originally embedded numerous large and small 
spheroidal and lenticular masses of a gray or pure white mono- 
clinic pyroxene approaching diopside in composition. These, through 
a process of metasomatosis commencing on the outer surface, have 
become converted wholly or in part into a very pure, though highly 
hydrated, translucent green and light amber-yellow serpentine. In 
the process of quarrying the limestone for flux, these nodules are 
thrown out ; and from the quarry dump have been gathered 
samples showing most beautifully every stage of the -change, from 
that in which the serpentine exists as merely a thin coating, to that 
in which all traces of the diopside have disappeared, and a solid 
block of compact serpentine alone remains. The nodules vary in 
size from the fraction of an inch to two or more feet in diameter. 
I have as yet, however, never seen blocks of the serpentine more 
than six or eight inches in greatest diameter. The process of 
change must have been exceedingly slow and gradual, as the line 
of demarcation is very sharp; so sharp, indeed, that at first glance 
such an origin as I have attributed appears impossible. On ex- 
posure to the weather, the serpentinous coating undergoes a 
shrinkage, and breaks away from the unchanged nodule almost as 
clean as the burr from a chestnut. Nodules in the museum col- 
lections, which have been freed from their serpentinous coating, 
have the appearance of some easily soluble substance, like lime- 
stone, that has been suspended freely in a dilute acid until all its 
angles and irregularities of surface have disappeared. 

In my paper which is shortly to appear in the Proceedings of the 
United States National Museum are plates showing the nodules 
and the transition stages from diopside to serpentine, as shown in 
thin sections under the microscope. I have gone into consider- 
able detail in my description, not merely on account of the beauty 
of the resultant serpentine, but because this is an unusually fine 
illustration of the process of metasomatosis. The beautifully 
slickensided surfaces, and other indications of the expansive force 
generated during the process, are also very suggestive. 

The readiness with which samples can be procured which show 
in a single small specimen all stages, from perfectly fresh and un- 
changed diopside to beautiful compact serpentine, makes the 
material particularly valuable to teachers. The small size of the 
serpentine blocks obtainable, together with the invariably fractured 
condition of the mineral, renders it of practically no importance as 
an ornamental stone. George P. MERRILL. 

U.S. Nat. Miu., Wuhington, Jun« 16. 



Queries. 

33. Diphtheria carried by Turkeys. — Referring to the 
paragraph ' Diphtheria carried by Turkeys,' in Science for May 
II, I beg to inquire if the disease among barnyard fowls known as 
' roup ' has been investigated as a germ disease, and its relations 
with other animal orders (if it have any) made out or sought. 

J. T. W. 
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Bishops Potter, Stevens, and Robertson; Presidents Mark Hopkins, Hitchcock, and Barnard; 
Profs. Parker. Draper, and Beard; and thousands of the world's best brain workers, have used and 
recomn»ended CROSBY'S VITALIZED PHOSPHITES, for the relief of Nervous Derange- 
ments, Brain Weariness, Dyspepsia, and Debility. 

It is a Vital Nutrient Phosplute, not an inert Laboratory Phosphate. 
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Tarlety and apedw, alcDllloaiioa of, 303. 
Vcrmla-««t«n, 109.134. 
Vorubiat* fauna (A iba Paoroo serlcM, IW. 
VoKsllua-SbeldoD's Yankoo Olrls in Zulu Laud, SOI. 
VUloo, aspmrltnanu In, 08, 71, 114, S17, Ul, Ut. 
Visual atva, 890. 
Voiapuk, au, I8L 

w. 

Walkor's PollUunl EcvaamT. ». 

Ward, II. I. Tn ibere a reaomous llaard T SI. 

Ward A UoikU. P'aTOtW Coaovjr mMMrfia, 91 

m«teurile trum T«xa«, 6S. 
Warnei-^ Tbe CbUdreo, 40. 
Waahluctou •ol»uUflcaoclet]««.srT. 
Wnahlnitoa'a loners, 74. 
Waap4tln«a, U, ». ao, tt. UtMU. 
Watcbos, magooiviBatloa ot, w. 
Waw, drops of, 8S, tt, 74, M ; for Vlsnca, ML 
Wator-spoaw, lOD : or April, >47. 
Watan's DlgM>t or Faw^vitt's I'oKUoa] KioHvom]'. IOA. 
Weatber Bim>nu. o^jutrol ot, ifj[ ; prodlciiuon, 33, 49. 

M,71,aOT; prognnailraiiono, '^L 
WoldlDK. olecDIool, 978. 

WbUo, explaraUoo of tbe, 3M ; aourao of ibe, iA 
Weal's CbUdbood, ion. 
Wi>r'B Traliilnx of CrliulDala, fK. 
Wbai ^nall Wo Talk about? 107. 
Wboat cnlttTailoD, X6 : supplr of EBCLaDd. 8& 
WbK« .Vouataliia, retus»-fant Id, 319. 
Wblto'fl KurotJMLa Soboala of IllatorTand PollUea, 

814. 
Wtldo'B Auoleut Lsgoada of IrHaud. SfT. 
Wlldnr. W. U Wasp^stlon, tH. 
Willi*, B. UiKih^KT of tbe Oaaciuld lUnge, in, 
WllVpowor, 83. 

WLrlck. (.'. M. Onipa ol water. 60. 
WoftJ, li. Q. Wnahlneion'* lattocs, T*. 
Woud-expauituu, SB. 
Woodll*. Sli. 

^Vood ward's Tbe MaDaal-Tralnlnc Kobool, & 
WooaCer, L. C Jaokson madala, TlOi 
Word-doafaoss, KO. 
World- BngltabiSSfi. 
Worm lu a beu'e oett, VT. 106. 
Wnrthnu, A. II., <lnath of, MO. 
WoiindB, «raf b cut, I-Ui : «( tbe abdoneo, Wt. 
WrlKlii. CniwU v., un labor Btallstlcs, 13B, 
WrlKlii. R. K. Worn In a betiVt «u, KM. 
Wrisuguarda, Indian, lai. 
WyckoR, WUUam C, deaib of, 319. 

Y. 

Yollow-tOTer, 389 ; In FtorUa, S8S ; Iboculatluu, aUT, 

lUl. ' 

Y«tlawatone Natiuual Park, MO. 
Y«u'a Pbyvlokiicr. m. 
Yukon eipHdlilan, I8i7, 181 ; geoloffoal otasarvatlOBB 

Of tbe, iSS. 



Zanslbar, 17. 

XofiloClcaJ cordeu tn Boston, BT, I8B ; In Waahlnglon, 

r>. au ; station at ustood, W, 
ZufU niyibologr and rslUloo, lU. 
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ERRATA. 



Pace W, col 1, Slat Uue from bottom, (or ■ tballopbriOH ' rend ' prolopbrtos,' 
" 87, " 1, 9&tb lUie from to^, fur 'ICarnduu' read ' lleudou,' as also 

ibrounlwut tbe paracrapb. 
' «B. •• ]t,ir7tb Una from botloni,[gr*ti'ra«d*|I.' 



Pace H. col. It 1U41XM, tor '108 'read 'Ibt.' 
■* 111, *' 1, sih llue fn)mKiaoin,for'iK>BtottnDM>us' read ' boniuiTmoDs,* 
foe ' linaco ' read -linacBai'aud for-tt'rwKl 'tbej.' 
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SCIENCE. 



Ill 



Bishops Potter, Stevens, and Robertson ; Presidents Mark Hopkins, Hitchcock, and Barnard; 
Profs. Parker, Draper, and Beard; ai ' thousands of the world's best brain workers, have used arid 
recommended CROSBY'S VITALlZiLD PHOSPHITES, for the relief of Nervous Derange- 
ments, Brain Weariness, Dyspepsia, and Debility. 

It is a Vital Nutrient Phosph/te, not an inert Laboratory Phosphate. 



56 W. 25th St.. N. Y. For t;! 'e by I>ruggist«. or sent by Mail. 81. 



Life Insurance. 
Foremost amoiiK assr«rncnt insurance as- 
sociaitons in this counirj- is ihe Mutual Re- 
serve Fund Life AssDci^iliun uf (his {:ily. E. 
B. Harper, preaitient. This comp-iny now 
issues a free policy, placing no restrictions 
upon rvsiilcncc. travel, or orcupatiiin, incon- 
testable and ron- forfeitable after five years, 
with (he privilege of a cash surrender value 
or a paid-up policy after fifteen year*, lis 
plan of business is that of bi-monthly pay- 
menls based upon Ihe actual de.ilh lo-ssrs 
among its members, artd its statements show 
thai it has paid over (4.702,ouo in death- 
claims, anti has in the h;in<!s of the Central 
Trust Company of New York, as trustee, a 
cash reserve surplus n( 81,546.3^8.49. The 
Mutual Reserve li.ns lately been criiicaily ex- 
Jiniined by the Insurance Ueparlmenl of Mis- 
souri, and pronnuncetl sound and honestly 
managed in every particular. — A'rtc Vvri 
"Jeurnal nf Commerce. 



Calendftr of Societies. 



BioUgical Satiety, Waikimgftm. 

June 2 — F. II. Kiiowlton. NotM on ilic 
Fo»il Woor] of the Vcllowitonc Naiinnal t'arlc ; 
W. B. Atwond, Noie« on ihe Artificial I'ullena- 
(ion of Wheat ; K. A. Lucas. AUnnrmaliiJe^ in 
the Ribs of nirrU. 

Enginftri Ciui. PkiliuMfkia. 

June 3. — A. Marichal, I*u1ilic Health of 
Citie<i and Town* ; W, S Shcafer. Nole« on the 
Co»\ Drpwiiv of Sonora, Men.: A. \V. .Shearer. 
Kleclric Haulai^e in Anihcsrile Mine* : C W 

ioDcs, Valve Mot'-m ; llowar>l Con»tal>le, T he 
lontnguc Street Etccttic Kailur.-iy and Elevated 
"I'crmiiiaJ Siaii m ai Woll Street Fvny, New 
Voilf ; I., M. Il.iupt, Ttic threat Triin>.]iorlaliuu 
.Argils of tlie Uniied St.iie». 



> 



MitttnahgicAt CluA. AVw Y»ri. 

fmnt 8. — Oxi<Ie> and Cartwnates of Copper. 

Tortty Baiameal Cltth, Xew Vori. 

Jtine ra. — N. L. Brilton. De4tri|itiiin of a 
Collcclidn of Pianti from the Mniiniaint of Ari- 
lona, ser.t by iJt. M. A MeIrn^ U.S.A. 

Amtrifan InitituU 0/ EUttricai Enj^neen 
AV«r York. 

Jnna 13. — Frank J. Sjiragiie, Tiie Solution of 
(he Mnnidpal Rapid-Trnit«>t Problem. 

SMttf cf .\ffiUa! yuiiifrudfnie and State 
MtiiiciHt, Ntw Yiirk. 

Jumt 14. — J. M. Mailoon. M D., Eihic. of 
Opium Haliltu^*; W. A. Piiriingion, The l>c- 
•iralilc ami ll>e J'racliCAltleiii Legi-iJation regulat- 
ing the f'raciice uf Fkysie nml Surgery, 

Amtritan jlrademy of Artj anJ Seitneei. 

Bfilt0H. 



' Jumt 13. — WllliMn C. Farlow, Biographical 
Notice of D>, As* GraT- 



I- 



Appitlatkiatt .M>>Hnla!tt CImA, ffasfan, 

June 13 — F. \{. rhapin. l.onj;** I'eoh, Col- 
oradn ; Mi^< I., A. Putnatn, The Crater of 
Mount Misery. Si. Kiiia. 

JStgimttrt' Cimi, St. Lams. 

.r/,1^30. — R. E. McMiih, The Wwer-Way 
l>eii<*cen l^tkc Michigan and ihe Mis^t^&ippi 
River, by Way of the Illinoii« kiver. 



Pttbtlcationa received ■( Kdltor'a Office, May 
■S-June fw 



( «»a, \: Miuouti. A BoBc o( Content ion » (Amcri- 
vKii Com ni-m wealth*.^ Dntlon. Houitliton. Mifllin, 
tL Co. ji7pi. It*. 

D«vLt. J. R. A. A Tcnt-llaak of Dietoirr. Phllailat- 
phia. Blakittoa. ffrap- <«*. t4. 

n^l iiiWAV. R. Tlie FuiidoaienUl Piinciflc* nl Chrm- 

iuiy. l.niiilon and V«w Vo<k. LoiiBMajit, Omn, k 

Co. i^V »'■ S'.jt- 
Gow. J A C-omnaiiion 10 Sfhool Cluiin. I.ondon and 

Nml Yrifk. MBCmillan 3J8 p >**. $'.Ji. 
GnvK)i, P. A Hwhei Arilhineiic and F.lcnicntary Men- 

luraiioii. London and New Voth. klacmilUii. tbo v. 

■ 6*. 1 1. ID. 

HAku. H. Sontt and Daugttien. Rratan, Tieknnr. 
*7» P '6*. 

jB>M>(is. A. C. ChronoluBical Tablei. A RvDchm- 
aitlic ArraaccBiBRI of la* EvanU of An-deiil Hi*- 
tory. lAndoD and Now ViJi*. MacmilUn. i>i p. 

Jo^K*, C. C , Jr. NccroMytti* froin ilic Clcowd Com. 

ttoiioti and N«* Vork, HkiU|Ehloii. Mifflin, ft C". 

i»i p. It*. 
Lock, J. H. TricoMnmtiry (ot El«cim>m a* lar a> the 

S«fiiiiiiD of TruaglB. (.imilnn aad Nc* Vurk, 

MacmUliD lit p. ><v°. 69 ctniv 
MiciiictH Klatc B'-Mird nf Kcniih, Fiiu(t<;mih Anoaal 

Report of the SpcTctary of ih«, for iht VeucfidHie 

Scpi IB 1JIH6 tantins, Statt. 3*1 p. 8*. 
Mii-LKR. I). T- In Nnlinit Tim*. Hotlna and New 

Yo'k. HiuR^t^n. llilBin. ft Co. rrj p. i<I" 
Oitui. R*p"n cf the ncolopiTal Survey oil Vol. VI. Kcft- 

nomK (•■M'lnin'. Columbdi. Stale. I'si P at. 
Piiim»urHii.AL SucRt^ »( Waihinslon, RuUclin of 

thr, iMt. VuI. X. Waihinclon, Srailltion loal 

jnap. •". 
PaoCTOa. R, A. Old snd New AslmnDinT. f*n 11. 

Ij^iMUin and New York, Lonsmau. Green, ft Co. 

«iP 8°. 
SMrrH^iiMiAH IHSTTTCIION, Annua] Report of the, ta 

Jutv. ii>f<!. Pait II, WHhinston, (><»rmmeni. 6*. 
Syaai * J- t*. Piipiilm Ptiyiin. N«w Vorli and Chka- 

eo. 9mfv<t,. ^t«p. If'. 
l;, S, r.rntJioit-Ai. ScaVBV. T.ipngraphtcal Han* of 

Toniont o( A'Uona. Muwjii, Kaiiaax. afld Moa- 

<ana Q lanpc, 4) \iy ^} cki. Waahiagtoa, Gov- 

emmeiii. ikHS. 
WAi.rsK R Recent IiDpntijmt Diuav«r(>« la Vital 

Sdeiice. Reading, Penn.. B* F. Owca, Pr. 64 p. 

if. 10 *xut> . 

WHiKTi.aa.1 A. .M. " Ten O'clock." BoatOM, Hough- 
ton. MiAltn. It Co. 39 p. It*. 
Woi>L<'. S. An ('l«ni«nliiry Cotir»c m Dc^cnWiTC Reotn- 

elry. New Yorli, "fitUy. iv P f »i 



THRU INTRODUCTORY LECTURES 



(Fine ^ubliah«din Tilt Oi'an CnuRT of June, Jalf.asd 
Auguat. iBSt.I 

BY F. MAX MULLER. 
I. The Simplicity of Language ; 
3. The Identity of Language and 
Thought : nna 
3. The Simplicity of Thought. 

Willi .In Apfirmlii which cnaiatoi a C<>rT<a|)oail«nc« on 
'' Thought irith'Hii WiHd*." I>ctwe«n V. Mas MAUa aad 
Fraaci* Cnlini., ihc Ihikr ot Arf}ll. G^nr^ J. Rosanw 
ulul nthiMl. 

THE OPEN COURT PUBLISHING CO. 

i6aB La Salle St.. Chkaga. 



The study of language i« of inteiest 10 the 
lawyer as well *.% the clergyman, the scientist as 
1V0II OA Ihe teacher, and no eduralion is com- 
picic without it, 

.Max Mtlller says in this nioii InstnicliTe and 

inleicstin|> book : 

" Try lu fvckon wiihoat iiumbera. wttether apokm, 
written. Of olherwiac MBilccd. and tl you lucceed in ibal, 
I *hall admn Ihat il b pouibte in naton or reckna wlib- 
uul word*, and that there b in lu tadi a thinf . or MMh 
a power or (aenlTTi *> reaaoB apan Ifom void*. • ■ • 

" I'mpU do no ionser bebcre m wtiehte nor in Kht-au. 
Bui ih« belief la diaeaibodieij ihoughi vll) die very hard, 

** A« little aiwapoateuB (hlo| called btuicer bc(au*e 
wa are huncry- do we po?^e« a ihlag called Kaion he- 
oniae we are racional. Why ilmn, aiiLiuld w« write ii 
wilh a C'jpidl K. and rnxke a iti>ddew of Reawn aad 
wnhlii her, a* tbcitaaactiiaUv worshipped m lheali«eia 
ofParfa? ■ • ••* 



GERMAN '-IMPLIKIEU.- SPANISH SIUPI.I- 
PIP.P.— Sctf-tauEhl. 17 Natnhen. 10 cent* each. Cir. 
cnlan tree. Pro!. A. KNOFLACM. t^ Nanau S*., N.V. 



NEW MAGAZINE -THE SWISS 
CROSS 



AltniiitiiJ 111 iiilRailllx ■ lillir III 
ti,(iir--iapn'>rj« 1f>D If^Hip.r. K.JL:^ 

%r lllHl.■^ t. Il(i.t.«iii>. PnraiiliriiiDf iljc Aruui Aa 
>:i4t> 19. (IkI ■■icce*><tne M. ,v(rA"il > aa III* oOolal mac*- 
tin*«( IhUb'ilT ai.M'arrU- ^lln)Ill••evpxK'«■llla.leS 
^■■titfi f»r tri\) «t|fr>4i rii4>'i>t t'*r-^ muhih^ 

S, 1>. C. HOPOKH, Pr OI-HHF*. 

V>nu>>u Ihw papor, 4T ■.*<■)*"- Ftaoe. !*•• Tofk. 



MAGAZINES AND REVIEWS!! 

Convpleie wis of all the leadinr Magadnc* and Renew* 
and nek nmnberi of leveral thijai**n<t periodkah, lor 
wiv at low rate*. Full Ale* of Stirint, ulhar bound 
oe unbound, or odd Tolvmea and numheri lutipUcd. Sub- 
acriptiou taken on favorable teran (or any periodaal 
either AmerKaa or foreign. Addreu 
THE AMERICAN AND FOREIGN MaGAZINF. 
DEPOT. «7 Urr Xreet. New Vork Citr. 



UNDER WOOD'S 
WRITING FLUIDS, 

Uud by United Siatei OovernMent in all DepartmetiU, 
and \>f Leading BankiNg and Mcrcanliic Houh. Send 
for Sannplea. 

J. UNDERWOOD & CO. 

iSj La Salle Si ,t.hiingo joVevey .Si . N.V. 

MAGIC Stei«optu-on* and the Be»t Virva 

LANTERNS. '"'' '*"'^*'' Chuwh, Hoene, and 

Sacntllic (^(bilMiioni. Bati appa. 

rami, nev viem. Larceat itnck. Redoccd price*. 84 

Yean' Praclkal Kapcriei.is lllut. Caiali>«ua Free. 

GEO H. PIERCE, 
136 S. Eleventh St., Philadelphia. Pa. 



Positions I'acavt. 



In>)iiii»et tranqcntdayetiin wane of ih«« •kitled in any 
dn'^nnenl ■>( acieooc In In »idot lente Kill be iii*e(icd 
iailii. c-.lumn WITHOUT CHARGE. 

ThvUbiwaod capenae Involred in aKcnain^ng wliat 
pmiiioM are open, in KratuiiiiouU]' adTdUiinx ih-n and 
in atitndin,; to ilie c<4nit>ondciue o( apptleanu, are ii»- 
ciiired in the iniereai and lor the ex<lmtit>* lienafti of 
imtr<riivri tp S^itntt. 

Apf)|ii.a,j|i|» ahould iaclnae the itccetaary |>ou^«, [or 
forwarding their leiwn. 
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SCIENCE. 



[Vol. XI. 



''latent 




•gcue 






Prp-:' 



■n;;. 



r-titMr-irt 1"^ 



I.;,. ., l.lfl'/ il.i 

HUSS;/- CFf/ENTCO. 



KIMBALL'S SATIN STRAIGHT 
CUT CtfiARETTES. 

Pco|j1c of refined laste who 
desire eiaepUonailjr fine cigar- 
el to iltould a*e only oui 
STRAIGilT CUT. p«t uj. 
Ill utin pnuVeix and boxes ol 
lo*. 3C«, fio^. »nd loo*. 
14 FIRST PRIZE MRDALS. 

"WM. S. KTMHALI> Ac CO. 




J. GRUNOW 

SSI Slxlli Avvnii*, N»w Torh. 

E>lal>li*h«(l 1^5'. 



UAKBH DF 



Microscope Stands, 
Oil Immersion Object- 
ives and Abbe Con- 
densers for Bactprial 
and Histotogicat work, 
of Objectives, Camera 
Lucida and other ac- 
ccaofy apparatus. 





W. B, WAUflliUK it Ui 

•L'UCKMt'jnX TO 

R. «. J. BK<-K, 

1016 Chtftnul Stnal Phrln. 

Microscopes and nil 
Accessories and Ap- 

c and Photo-Micro- 
graphic Apparatus and 
Outfits. 

Spectacles, Eye 
Glastes, Opera imd 
Marine Glasses, etc. 

Illii<)iii\icd t'rice I.i«t 
mailed /ret l« auy ad- 
dreu. Mcniit^n SclR^clI 
in com^*p<»iidin([ wilh us 
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HYDRAULIC 

^LEVATORS and 
WATER MOTORS. 

Tuefk Hydraulic Power Co. 



No. 28s 

J 



ESTERBROOK'S 
STEEL PENS. 

OF SUPERIOR AND STAyOASD QUALITY. 
Leading Nos.: 048. 14. 130, 135. 239, 333 

h'or Sitir hy nil >rnf joitrt'ji. 

THE EnERBROOK STEEL fEN CB.. 

Wotki: C«tn(l*D. H J -iSJahnril.. >r«r Vnrk. 




GOOD NEWS 
TO LADIES. 

^^^* [ ••'' lnplni*^7rFiilJrv5 of- 
iurt ii. :..!» '• >>,i[r ittnt la met 
un »r:i r> tir mir «clelirM«d 
Iraa and lulTri-a, kDil MTura 

IIi.M- rlitnnlVa si't. Dlfiatr B«(. 
. - Todtl fl*f., natrti.UmiiilAaipL 
ry. ForfiinpartbT'iilitMuMreii 
ti-v: tMRnirA.^ TEA *».. 
at ud a VcMT SI., Naw V«rk. 



i»- r>. Ai Co 

SELF'POURING 
COFFEE and TU 

POTS. 




DRESS GOODS FOR TOURISTS, 



JAMES MCCREERY& CO. 



1 



Uawi. [>4« t»i .nUH); vftk Ui (rvaM7 •( UNM 

PAINE, DIEKL A CO.. PhiMa., Pi. 

A TEMPORARY BINDER 

for Sfinue U nnw re^dy, and will be mailed 
postpaid on receipt uf price. 



A specinl I'entiire of (lie Presfl 
Dcpartiueut tor tlilfi week will b^ 
the iiflVr of tliree lineK ol tnlxe^ 
WuulenK, ut tlic loUowiiig lo 
prices : 

Oi)(^ line of Cliprk and Mr! 
Huitiue. at <WS ccnits per yar 
worth Htl. On« line ol Twill« 
BcltreN, ill Melton efTectii. at 7 
t'<>nt.s p«r yard ; (>xoellcnt valu 
at #1 .25. On** lino InvlNlbl 
FI»ld»,Kiilt4iIile for toil rill tit *dri:!tse: 
at K5 <-entK per yard. 

Saniplcf* ttciit ou application! 




Clolh - . 
Half Moiocca • 



JO cdilt. 

T^ c«ou. 



Thii binder m Rttonf, ilur.Ue and ' 
e'rgBQi, lui titt tidc-Mtk. indBllount I 
the D^nin^ al ihe pdru perfectly ' 
liar Any iiumbef cmi l* laheti oul , 
or reptnced wiibuut ijuturbinii the 
■xhtn. >ntl iht [lapert arc n<-ii rntili- . 
Uled for uilwcviient prttiiantnl liinil- 
ing. Fd«0 ill iliit liindrr, Si.irnt* ii 
atuna)-! cunvcdHBt for rcletrace. I 



James McCreery & Co^ 

BROADWAY AND ELEVENTH 

NEW YORK. 



JAYNE & CROSBY LETTER FILL 
M MiHtruurme to srtH, a» is iiir-cinii 

ttcit i.inr •era isoepE<.i>im>t ot ii,t crnlat. 



l>at«it«d 

Juiw 7. IWT. 



N. D. C. HODGES. 

47 Lafayette I'lacc, New Yoric. 
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ACK MIMBF.RH*n4c«<»ptc(ekcttof Ic«>lwig Mnc> 
aiinr.. K^tti /mv. am. Mao. F.XCHANUE, 
Stli.iharie.N.y. | 

Mann's Reference indexes. j 

Kci- ii.Krripttar lraii*t*iii>n»of ihe III-, 
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